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A excelência no desempenho das atividades logísticas tornou-se hoje uma poderosa 
fonte de vantagem competitiva em parte devido ao seu impacto visível nos clientes. 
Cada vez mais, as empresas têm vindo a concorrer com base na resposta, entrega ou 
tempo de expedição dos pedidos.  
Com o objectivo de optimizar os seus processos, as empresas contam com poderosos 
sistemas de informação que ao longo da história da logística vêm ganhando maior 
relevância.  
Analisando o mercado atual, que é cada vez mais competitivo surge, então, por 
parte das empresas a necessidade de evoluírem positivamente no sentido de manter 
os seus clientes satisfeitos. Consequentemente, as organizações adoptam novos 
processos de gestão da informação, ou optimizam os existentes, para desta forma 
aumentarem a capacidade de resposta para com os clientes e ainda, possibilitar um 
acompanhamento mais específico das necessidades de cada um.  
A Bosch Termotecnologia, empresa base do desenvolvimento deste projeto, não é 
exceção à regra e, faz questão de acompanhar a evolução dos mercados onde está 
presente, respondendo assim de forma positiva às exigências dos seus clientes.  
No âmbito do contexto apresentado surge, então, este projeto que visa o 
desenvolvimento de uma aplicação informática que tem como objectivo permitir a 
análise de dados em termos de quantidades de encomenda e de previsão fixadas por 
um determinado cliente. Este é um ponto crítico na empresa, uma vez que as 
oscilações entre estas quantidades provocam distúrbios na produção que se podem 






























The excellent performance of logistics activities has now become a powerful 
source of competitive advantage in part because of its visible impact on clients. 
Increasingly, companies have been competing on the basis of response, time 
of delivery or dispatch of orders. 
In order to optimize their processes, companies have powerful information 
systems that throughout the history of logistics are gaining greater importance. 
Analyzing the current market, which is increasingly competitive arises, then, by 
the companies the need to evolve positively in order to keep their customers 
happy. Consequently, organizations adopt new processes for managing 
information, or optimize existing ones, to thereby increase the responsiveness 
to customers and also allow for more specific needs of each. 
Bosch Thermotechnology, firm basis for the development of this project is no 
exception to the rule, and is keen to monitor developments in the markets 
where it operates, thus responding positively to the demands of its customers. 
Within the context presented arises, then, this project aims to develop a 
software application that aims to allow data analysis in terms of quantity 
ordering and forecasting for a particular customer set. This is a critical point in 
the company, since the oscillations between these quantities cause 
disturbances in production that can result negative consequences, such as 
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Figura II.1: Organização Bosch em Portugal 
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Tabela II.2: Quadro Organizacional da Bosch Termotecnologia (Fonte: Relatório da Bosch) 
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Figura II.2: Evolução temporal da Bosch Termotecnologia ("Vulcano, Soluções de água quente,"). 
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Figura III.1: A evolução dos sistemas de informação na empresa. (Carvalho, Azevedo, & Abreu, 2008) 
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)J(MXGPIG(XGL(-oyH($LMPMT(b;996c5(i:JHKRG(IJ(2EHKJLMH(IJ(,NOGPLMQRG(b:2,c(n(M(YJHKRG(IG(




FJTM( iYJHKRG(IJ( ENOGPLMQRG5( JNxoMNKG( PJXoPHG(GPYMNEZMXEGNMT5( tJL( XGLG(FJTMH( MKESEIMIJH(
IJ(FTMNJMLJNKG(JHKPMKnYEXG5( IJHJNSGTSELJNKG(J(JsFTGPMQRG(IGH( HEHKJLMH(J( KJXNGTGYEMH(IM(
GPYMNEZMQRGk( b2JPPMNG5(JK(MT<5(?[[6c<(3GNHJxoJNKJLJNKJ5( HJYoNIG(G(LJHLG(MoKGP(FGIJWHJ(















Figura III.2:  Da Gestão da Informação à Gestão do Sistema de Informação (Amaral, 1994). 
*MPM( $LMPMT( b;996c( M( :2,( JNYTGtM( KoIGe( IJHIJ( G( KPMKMLJNKG( IJ( IMIGH5( w( YJHKRG( IM(
ENOGPLMQRG5(FMHHMNIG(FGP(GoKPG(KEFG(IJ(PJXoPHGH(XGLG(PJXoPHGH(`oLMNGH(J(OENMNXJEPGH<(
]oMNIG( HJ( OMTM( JL( :JHKRG( IJ( 2EHKJLMH( IJ( ,NOGPLMQRG( FPJHHoF{JWHJ( IJ( ELJIEMKG( oLM(
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IJHJNSGTSELJNKG( IJ( oL( 2,( n( NJXJHHrPEM( M( XGTMtGPMQRG( NRG( HU( IG( YJHKGP( IJ( FPG|JKG( J( HoM(
JxoEFM5(XGLG(KMLtnL(IJ(KGIMH(MH(FJHHGMH(ENKJPJHHMIMH5(SEHMNIG(M(KPGXM(FPGOoNIM(IJ(EIJEMH(
FMPM(xoJ(G(PJHoTKMIG(OENMT(HJ|M(IJ(OMXKG(oL(HoXJHHG(b1GIIp5(JK(MT<5(?[[?c(
*GP(GoKPG( TMIG(M(:2,( FGIJ( HJP( HEYNEOEXMIG(IJ( MTYoLMH( XGLFTEXMQ{JH(FMPM( MH( JLFPJHMH<( f(
HGtPJ(JHKJ(KUFEXG(xoJ(HJ(IJtPoQML(KGIMH(MH(MKJNQ{JH<(
i$H( FPENXEFMEH( IEOEXoTIMIJH( HJNKEIMH( NM( YJHKRG( IJ( 2,( PJTMXEGNMLWHJ5( NGPLMTLJNKJ5( XGL( M(
ENHoOEXEmNXEM5(Go(MKn(LJHLG(MoHmNXEM5(IJ(GPYMNEZMQRG(J(YJHKRG(JHKPMKnYEXM(IGH(2,k(b2JPPMNG5(





• !MTKM( IJ( oNEOGPLEIMIJ( JL( PJTMQRG( wH( KJXNGTGYEMH( MIxoEPEIMH( FMPM( HMKEHOMZJP(
IJKJPLENMIMH(NJXJHHEIMIJH(
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• $( FPENXEFMT( rPJM( OoNXEGNMT( EYoMTLJNKJ( ELFGPKMNKJ( FMPM( G( HoXJHHG( IG( NJYUXEG( J(
KGIMH(MH(rPJMH(IJ(NJYUXEG(
• .LM( ELFGPKMNKJ( XGNKPEtoEQRG( FMPM( M( JOEXEmNXEM( GFJPMXEGNMT5( FPGIoKESEIMIJ( J(
HMKEHOMQRG(IG(XTEJNKJ(
• .LM(PJXGN`JXEIM(OGNKJ(IJ(SMTGP(FMPM(M(GPYMNEZMQRG(
































Figura III.3Cadeia de Valor numa organização. (O'Brien & Marakas, 2009) 
$(OEYoPM( ,,,<7(MFPJHJNKM(JsJLFTGH(IJ(XGLG(J(xoMNIG(n(xoJ(MH(KJXNGTGYEMH(IJ( ENOGPLMQRG(
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$H(JLFPJHMH(MKoMTLJNKJ( KmL(MG(HJo(IEHFGP( EN}LJPGH( HEHKJLMH(IJ( ENOGPLMQRG<("HKJH( HRG(
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LJHLM(XGLFTJsEIMIJ(J(LJHLM(XMFMXEIMIJ(IJ(MNrTEHJ(IJ(oL(2,(xoJ(FJPLEKJ(KGLMP(IJXEH{JH(
xoJ(FGIJL(MOJXKMP(KGIM(M(JLFPJHM<(
3GNHJxoJNKJLJNKJ5( FGIJWHJ( IJOENEP( KPmH( NySJEH( IJ( MKoMQRGzHoFGPKJ( IEOJPJNKJH( IGH(
HEHKJLMH( IJ( ENOGPLMQRGe( NySJT( GFJPMXEGNMT5( NySJT( KrXKEXG( J( NySJT( JHKPMKnYEXG( bxoJ( SEHM( M(
SMNKMYJL(XGLFJKEKESMc<(
$( OEYoPM( ,,,<6( EToHKPM( M( OGPLM( IJ( ENKJPMQRG( IGH( IEOJPJNKJH( FMFnEH( OoNIMLJNKMEH( IJ( oLM(

































































Figura III.4: Os papéis fundamentais dos SI nos negócios (O'Brien & Marakas, 2007). 
3GLG(HJ(XGNHJYoJ(FJPXJtJP5(KGIGH(GH(NySJEH(JHKRG(IJ(XJPKG(LGIG(ENKJYPMIGH<($FJHMP(IJ(MH(
IJXEH{JH( HJPJL( KGLMIMH( FGP( FJHHGMH( IEOJPJNKJH( J5( XGL( PJHFGNHMtETEIMIJH( IEHKENKMH5( M(
ENOGPLMQRG(FGIJ(HJP(XGLoL<(*GP(JsJLFTG5(G(PJHFGNHrSJT(FJTMH(IJXEH{JH(GFJPMXEGNMEH5(FGIJ(
PJXJtJP( ENOGPLMQRG(IG(NySJT( HoFJPEGP5( Go(LJHLG(MG(NySJT( IM( YJHKRG(IJ( KGFG<(+(LJHLG(n(
SrTEIG(NG(XMHG(XGNKPrPEG(J(PJTMXEGNMNIG(GoKPGH(NySJEH<(
+( Gt|JXKESG( FPENXEFMT( IMH( GPYMNEZMQ{JH( FMHHM( FGP( XGNHJYoEP( XGNXETEMP( GH( KPmH( NySJEH5(
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XMFMXEIMIJ( IJ( HoFGPKMP( IEOJPJNKJH( GFJPMQ{JH5( LMEH( Go( LJNGH( XGLFTJsMH<(
3GNHJxoJNKJLJNKJ5( JHKJH( JNXGNKPMLWHJ( IEHKPEtoyIGH( MG( TGNYG( IM( FEPLEIJ( `EJPrPxoEXM(





































KMPJOMH( PGKENJEPMH( XGLG( FGP( JsJLFTG( FPGXJHHMLJNKG( IJ( SJNIMH5( OMKoPMQRG5( FMYMLJNKGH( J(
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i+H( FPELJEPGH( HEHKJLMH( xoJ( MFMPJXJL( XGL( G( Gt|JXKESG( IJ( IEHFGNEtETEZMP( ENOGPLMQRG( JL(
OGPLM(IJ( PJTMKUPEGH(J( KMtJTMH5(FMP(G( HoFGPKJ(IMH(MKESEIMIJH(IJ(NySJT( KrXEKG(IM(GPYMNEZMQRG5(
PJHGTSJNIG(MHHEL(G(FPGtTJLM(IM(FPGXoPM(IM( ENOGPLMQRG(FMPM(MFGEMP(M( KGLMIM(IJ(IJXEHRG5(
OGPML(IJHEYNMIGH(IJ(2EHKJLMH(IJ(,NOGPLMQRG(IJ(:JHKRGk(b2JPPMNG5(JK(MT<5(?[[6c<(




"HKJ( KEFG( IJ( HEHKJLM( OGPNJXJ( IMIGH( XGLG( GH( NySJEH( IJ( FPGIoQRG( MKoMEH5( G( N}LJPG( IJ(




+H( HEHKJLMH( IJ( HoFGPKJ( w( IJXEHRG( b)22c( HRG( oKETEZMIGH( FMPM( M( MNrTEHJ( IJ( FPGtTJLMH(
HJLEJHKPoKoPMIGH( Go( LJHLG( NRG( JHKPoKoPMIGH<( ,HKG( n5( MosETEML( M( PJHFGHKM( M( FPGtTJLMH(
XGLFTJKMLJNKJ(NGSGH(FMPM(M(GPYMNEZMQRG( b-MoIGN((-MoIGN5(?[[Vc(NoL(LtEKG(IJ( TGNYG(
FPMZG<(
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OGPNJXJL( ENOGPLMQRG( XPEKEXM5( FPGSJNEJNKJ( IJ( oL( XGN|oNKG( IJ( OGNKJH( ENKJPNMH( J(
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• 2EHKJLM( IJ( :JHKRG( IG( 3GN`JXELJNKG( W( Z2+Q&13@1' A%2%@1912/' H6#/19#=(
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Figura III.5: Partes envolvidas num processo de desenvolvimento de um SI (Beynon-Davies, 2002).  
)J( MXGPIG( XGL( +1PEJN( J( %MPMqMH( b?[[9c5( G( IJHJNSGTSELJNKG( IJ( HGToQ{JH( MKPMSnH( IJ(
HEHKJLMH(IJ( ENOGPLMQRG(FMPM(MH(JLFPJHMH(n5(HJL(I}SEIM5(oL(IGH(LMEGPJH(IJHMOEGH(FMPM(GH(
YJHKGPJH(MKoMTLJNKJ<(2J(HJ(FJNHMP(oL(FGoXG(NG(MHHoNKG5(IJ(OMXKG(oL(YJHKGP(IJ(oL(FPG|JKG(
IJHKM( IELJNHRG( KJL( xoJ( PJTMXEGNMP5( IJNKPG( IM( GPYMNEZMQRG5( KGIMH( MH( FMPKJH( ENKJPJHHMIMH(










































`r( HJLFPJ( M( FGHHEtETEIMIJ( IJ( SGTKMP( M( oLM( OMHJ( FPJXJIJNKJ<( "HKJ( KEFG( IJ( JHKPoKoPM(
IJNGLENMWHJ( LGIJTG( ENKJPMKESG( b1JpNGNW)MSEJH5( ?[[?c<( *GP( GoKPG( TMIG5( MoKGPJH( XGLG(
2JPPMNG( JK( MT<5( b?[[6c( HoHKJNKML( M( `EFUKJHJ( IJ( xoJ( MH( OMHJH( IJ( IJHJNSGTSELJNKG( IJ( oL(
HEHKJLM( IJ( ENOGPLMQRG( HRG( IJ( OMXKG( HJxoJNXEMEH<( 3GNKoIG5( n( FGHHySJT( ENEXEMP( oLM( NGSM(
MKESEIMIJ(HJL(M(XGNXToHRG(IJ(oLM(MNKJPEGP<($(JHKM(JHKPoKoPM(X`MLMWHJ(iLGIJTG(JL(XMHXMKMk(
FPJXEHMLJNKJ( FGPxoJ( HJ( XGNHEIJPM( xoJ( G( iIJHJNSGTSELJNKG( IJ( MFTEXMQ{JH( XGLG( oL(
FPGXJHHG( TENJMP5( IESEIEIG( NoL( N}LJPG( IJ( OMHJH( XGNHJXoKESMH( J( xoJ( KJNIJL( M( HJP(
HJxoJNXEMTLJNKJ(PJMTEZMIMHk<(
'JNIG( JL( XGNKM( xoJ( NRG( JHKr( JHKEFoTMIG( xoJ( MH( JLFPJHMH( IJSML( HJYoEP( IJKJPLENMIM(






























Tabela III.2: Modelo Linear e Modelo Interativo. (Adaptado de: (Beynon-Davies, 2002)) 
 
'JNIG(JL(XGNKM( OMXKGPJH( XGLG(GH( MNKJPEGPLJNKJ( MFPJHJNKMIGH5( XMIM(JLFPJHM( MNMTEHM(G(
KEFG(IJ(HEHKJLM(xoJ(FPJKJNIJ(IJHJNSGTSJP(J(xoMT(IGH(LGIJTGH(OMPr(LMEH(HJNKEIG(oKETEZMP(FMPM(
G(XMHG(JL(xoJHKRG<(

























"HKM( n( M( OMHJ( FPJTELENMP( IG( IJHJNSGTSELJNKG( IJ( oL( FPG|JKG<( ,NKJPJHHM( FJPXJtJP( xoMT( M(
NJXJHHEIMIJ(IG(HEHKJLM(xoJ(HJ(FPJKJNIJ(IJHJNSGTSJP(J(KPMQMP(GH(FPENXEFMEH(Gt|JXKESGH<(*MPM(
KMT(FGIJWHJ5(FGP(JsJLFTG5(MNMTEHMP(GH( HEHKJLMH(MKoMEH(J(FJPXJtJP(xoMEH(MH( HoMH(IJOEXEmNXEMH(




















Figura III.6: Fases de desenvolvimento de um SI – Modelo 
Linear (Adaptado de: (Serrano, et al., 2004)) 
(
(
Figura III.7: Fases de desenvolvimento de um SI – Modelo 
interativo (Adaptado de Adaptado de : (Carvalho, et al., 



























f( NJHKM( OMHJ( xoJ( G( HEHKJLM( XGLJQM( M( YMN`MP( iSEIMk5( oLM( SJZ( xoJ( HJ( FPGXJIJ( w( HoM(







PJxoEHEKGH( MNKJPEGPLJNKJ( JHFJXEOEXMIGH<( 2J( KoIG( JHKESJP( XGNOGPLJ( FPJSEHKG5( FPGXJIJWHJ5(
JNKRG5(w(ELFTJLJNKMQRG(IG(HEHKJLM<(3MHG(XGNKPrPEG5(OMZJLWHJ(GH(M|oHKJH(NJXJHHrPEGH<(
&GKJWHJ( xoJ( n( KMLtnL( IoPMNKJ( JHKM( OMHJ( xoJ( HJ( IJSJ( IMP( OGPLMQRG( MGH(
XGTMtGPMIGPJHzoKETEZMIGPJH5( FMPM( xoJ( JTJH( FGHHML( oHoOPoEP( IM( MFTEXMQRG( HJL( YPMNIJH(
FPGtTJLMH(J(XGLFTEXMQ{JH<(




"HKM( n( M( OMHJ( xoJ( XGLFTJLJNKM( G( IJHJNSGTSELJNKG( IG( HEHKJLM( IJ( ENOGPLMQRG<(
3GNHEIJPMLWHJ( KPmH( KEFGH( IJ( LMNoKJNQRGe( XGPPJKESM( bPJHFGNIJ( MGH( JPPGH( xoJ( G( HEHKJLM(
MFPJHJNKMc5( FJPOJXKESM( bxoJ( SEHM( LJT`GPMP( MH( XMPMXKJPyHKEXMH( IG( HEHKJLMc( J5( FGP( }TKELG5(





$( OGPLMQRG( IGH( OoKoPGH( oKETEZMIGPJH( IG( HEHKJLM( IJHJNSGTSEIG( n( oLM( JKMFM( LoEKG(
ELFGPKMNKJ(LMH(FGP(SJZJH(NRG(TJSMIM(JL(XGNHEIJPMQRG<((
*MPM( xoJ( GH( HEHKJLMH( FGHHML( HJP( oHMIGH( NM( HoM( MLFTEKoIJ( LrsELM5( GH( XGTMtGPMIGPJH(
IJSJL( KJP( OGPLMQRG( JHFJXyOEXM( J( IJKMT`MIM( MXJPXM( IG(LJHLG<( "HKJ( KEFG( IJ( FPGXJIELJNKG(
PJxoJP( KJLFG(J(FGP( EHHG(IJSJ(HJP(FPGYPMLMIG(MNKJXEFMIMLJNKJ<($TErH5(G( EIJMT(JPM(LJHLG(







IG( FPG|JKGk( b2JPPMNG5( JK( MT<5( ?[[6c<( )J( MXGPIG( XGL( G( LJHLG( MoKGP5( JHKJ( KEFG( IJ(
FPGXJIELJNKG( n( LoEKG( }KET( oLM( SJZ( xoJ( EPr( YMPMNKEP( oL( FPGXJHHG( ELFTJLJNKMQRG( LMEH(
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Figura III.8: Desenvolvimento de um SI através de um protótipo. (Boddy, et al., 2002) 
$KPMSnH(IJHKJ(FMHHG(ENKJPLnIEG(NG(IJHJNSGTSELJNKG(IJ(NGSGH(HEHKJLMH(IJ(ENOGPLMQRG5(n(
FGHHySJT(MG(XPEMIGP(MNMTEHMP(MNKJH(IM(XGNXJFQRG(IG(HEHKJLM(XGNXPJKMLJNKJ5(MH(GFENE{JH(IGH(













J( oKETEZM( M( KJXNGTGYEM( IM( ENOGPLMQRG( FMPM( MFGEMP( J( XGNKPGTMP( MH( PJTMQ{JH( JNKPJ( MTYoNH( IGH(

























TEYM( KGIMH( MH( OoNQ{JH( IJ( oLM( JLFPJHM5( FGP( JsJLFTG5( IJ( FPGXJHHMLJNKG( IJ( FJIEIG( IJ(
SJNIMH5( XGNKPGTJ( J( YJHKRG( HJ( HKGXqH5( FTMNJMLJNKG( IJ( FPGIoQRG( J( IEHKPEtoEQRG( J( OENMNQMHk(
b+1PEJN((%MPMqMH5(?[[>c<(
+H(HEHKJLMH("#*(SmL(MHHoLENIG(XMIM(SJZ(LMEH(oL(FMFJT(FPJFGNIJPMNKJ(NMH(GPYMNEZMQ{JH(
b2JPPMNG5( JK( MT<5( ?[[6c<( )J( MXGPIG( XGL( +-JMPp( b?[[6c( JHKJ( KEFG( IJ( HEHKJLM( OGPNJXJ( w(
JLFPJHM( M( XMFMXEIMIJ( IJ( ENKJYPMP( KGIMH( MH( HoMH( rPJMH( OoNXEGNMEH( J( IJ( GFJPMQ{JH<( "HKM(
GFENERG(n(KMLtnL(HoHKJNKMIM(FGP(MoKGPJH(XGLG(@JNY(1/'%&G( b?[[7c<("HKJH(MoKGPJH(SRG(LMEH(
TGNYJ( J( EIJNKEOEXML( MTYoLMH( XMPMXKJPyHKEXMH( X`MSJ( FMPM( XTMHHEOEXMP( oLM( HGToQRG( ENKJYPMIMe(
!TJsEtETEIMIJ5( XGLFPJJNHRG5( LGIoTMP( J( MtJPKG5( FMPM( MTnL( IM( JLFPJHM5( HELoTMQRG( IM(
PJMTEIMIJ(J(NJXJHHEIMIJ(IJ(SrPEGH(MLtEJNKJH<( ,HKG(n5(oL(HEHKJLM("#*(IJSJ(HJP(OTJsySJT(FMPM(





$H( IEOJPJNKJH( FMPKJH( IJ( oL( HEHKJLM( "#*( PJOJPJLWHJ( M( LUIoTGH5( KMEH( XGLG( !ENMNXJEPM5(
*PG|JKG( J( :JHKRG( IJ( %MKJPEMEH<( "HKJH( LUIoTGH( FGIJL( HJP( XGNOEYoPMIGH( FMPM( PJOTJKEP( MH(
NJXJHHEIMIJH( IJ( XMIM( KEFG( IJ( NJYUXEG<( ,HKG( n5( IJFJNIJNIG( IG( HJXKGP( IJ( MKESEIMIJ5( GH(
LUIoTGH(IG("#*(KMLtnL(SMPEML<()JHKMXMWHJ(XGLG(GH(LUIoTGH(LMEH(XGLoNH(G(!ENMNXJEPG5(
:JHKRG(IJ(%MKJPEMEH5(J(#JXoPHGH(4oLMNGH(bu`MN5(?[[Ac<(
"HKM(GFENERG(n( KMLtnL(HoHKJNKM(FGP(2JPPMNG(1/'%&G( b?[[6c(xoJ(XMPMXKJPEZM(G( HEHKJLM("#*(
XGLG(ioL(HEHKJLM( ENKJYPMIG(IJ(MFTEXMQ{JH5(XGL(SrPEGH(LUIoTGH(XGtPENIG(MH(LMEH(IESJPHMH(
rPJMH( IM( GPYMNEZMQRG( bMPLMZnL5( FPGIoQRG5( PJXoPHGH( `oLMNGH5( XGNKMtETEIMIJ5( OENMNQMH5(
JKX<ck<( &M( OEYoPM( ,,,<95( xoJ( PJFPJHJNKM( M( MPxoEKJKoPM( IJ( oL( "#*( XGNHJYoJWHJ( SEHoMTEZMP( M(
PJTMQRG(JNKPJ(MH(SrPEMH(FMPKJH<(
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"#*( FGIJL( HJP( IESEIEIGH( JL( XENXG( KEFGH( IEOJPJNKJHe( tJNJOyXEGH( GFJPMXEGNMEH5( tJNJOyXEGH(










































































+1PEJN(J(%MPMqMH( b?[[>c( KMLtnL(PJOJPJL(xoMKPG(YPMNIJH(SMNKMYJNH(IGH( HEHKJLMH("#*e(
]oMTEIMIJ( J( JOEXrXEM5( #JIoQRG( IJ( 3oHKGH5( $FGEG( w( KGLMIM( IJ( IJXEHRG( J( $YETEIMIJ(
JLFPJHMPEMT<(
)J(MXGPIG(XGL(u`MN(b?[[AcGH(HEHKJLMH("#*(MFPJHJNKML5(KMLtnL5(MTYoNH(IJHMOEGH(J(KMTSJZ(
TELEKJH<( "HKMH( TELEKMQ{JH( FGIJL( KGPNMPWHJ( tMPPJEPMH( w( HoM( JHXGT`M( J( ELFTJLJNKMQRG5(
JHFJXEMTLJNKJ( FMPM( FJxoJNMH( J(LnIEMH( JLFPJHMH<( )JHKMXMWHJ( XGLG( FPENXEFMEH( JNKPMSJH( w(
ELFTJLJNKMQRG( IJ( oL( HEHKJLM( "#*( G( XoHKG( JTJSMIG5( JNYTGtMNIG( XoHKGH( IJ( XGNHoTKGPEM5(
ENKJYPMQRG( J( KJHKJH( FJPyGIG( IJ( ELFTJLJNKMQRG( YJPMTLJNKJ( LGPGHG5( MXMtMNIG( FGP( KJP(
ELFMXKG(NMH(GFJPMQ{JH(IM(GPYMNEZMQRG(OMTKM(IJ(FPJFMPMQRG(J5(MTKJPMQRG(MG("#*<(





$( 2$*( n( M( JLFPJHM( TyIJP( JL( HGOKvMPJ( IJ( MFTEXMQRG( JLFPJHMPEMT( xoJ( XGTMtGPM( XGL( oL(
SMPEMIG( TJxoJ( IJ( GoKPMH( JLFPJHMH( IJ( IEOJPJNKJH( IELJNH{JH( J( HJXKGPJH( IJ( MKESEIMIJ<( +(
Gt|JXKESG( FPENXEFMT( IM( 2$*( FMHHM( FGP( GFKELEZMP( GH( FPGXJHHGH( IJ( YJHKRG( IMH( GPYMNEZMQ{JH(
XTEJNKJH( M|oIMNIGWMH( M( YJPEP( LJT`GP( GH( HJoH( NJYUXEGH( MKPMSnH( IGH( IESJPHGH( HJPSEQGH( xoJ(
IEHFGNEtETEZML(b~2$*(W(*GPKoYMT5(bHzIc~c<(
$(JLFPJHM(2$*(JHKr(JL(LMEH(IJ(A[(FMyHJH(JL(KGIG(G(LoNIG5(LMPXMNIG(M(HoM(FPJHJNQM(JL(
*GPKoYMT( IJHIJ( ;997<(+( XGLFPGLEHHG( xoJ( JHKM( GPYMNEZMQRG(LMNKnL( XGL(GH( HJoH( XTEJNKJH(
FMHHM(FGP(KPMNHOGPLMP(JHKMH(JLFPJHMH(iIJ(OGPLM(M(xoJ(G(FGKJNXEMT(LrsELG(IG(HJo(NJYUXEG(J(
IGH(HJoH(XGTMtGPMIGPJH(FGHHM(HJP(MKENYEIGkb~2$*( W(*GPKoYMT5~c<( (*MPM( KMT5(M(JLFPJHM(MNMTEHM(
XMIM( XMHG( XGLG( oL( }NEXG( PJHFGNIJNIG( IJHKM( OGPLM( MH( NJXJHHEIMIJH( JHFJXEOEXMH( IJ( XMIM(
XTEJNKJ( IJHIJ( G( IJHJNSGTSELJNKG5( FMHHMNIG( FJTMH( SJNIMH( J( FJTGH( HJPSEQGH5( MKn( MG( HJXKGP(
F}tTEXG5(FPESMIG5(IG(PJKMT`G(Go(MKn(LJHLG(tMNXrPEG<(
)JHKMXMWHJ( XGLG( FPENXEFMEH( XGNXGPPJNKJH( MH( JLFPJHMH( *JGFTJ2GOK5( +PMXTJ5( %EXGPHGOK( J(
2EJtJT(2pHKJLH(bu`MN5(?[[Ac<($KoMTLJNKJ5(M(JLFPJHM(KJL(LMEH(IJ(;875[[[(XTEJNKJH5(NGH(A[(
FMyHJH( GNIJ( JHKr( FPJHJNKJ<( 2JYoNIG( u`MN( b?[[Ac5( G( 2$*( '%( #z7( \( HGOKvMPJ( IJ( JTJSMIM(
FJPHGNMTEZMQRG(J(ENKJYPMQRG(W((n(G(FPENXEFMT(FPGIoKG(IM(2$*<(
2oXENKMLJNKJ5( M( OJPPMLJNKM( 2$*( #z7( n( LoEKG( OGPKJ( J( SJPHrKET( IJNKPG( IMH( HoMH(
XMPMXKJPyHKEXMH5(MFPJHJNKMIMH(MtMEsG(bu`MN5(?[[Ace(





• )jQWZQOm( XMPMXKJPEZMIG( FGP( oLM( PJIoNINXEM( IJ( IMIGH( LyNELM( YPMNIJ(
XGNHEHKmNXEM((
(
*MPM( +-JPGp( b?[[6c5( JHKJ( HEHKJLM( FGHHoE( oLM( SMPEJIMIJ( IJ( IEOJPJNKJ( LUIoTGHe( YJHKRG(
OENMNXJEPM5(XGNKPGTG5(KJHGoPMPEM5(FPG|JKGH5(FTMNJMLJNKG(IJ(FPGIoQRG5(LMNoKJNQRG5(SJNIMH(J(
IEHKPEtoEQRG5( PJXoPHGH( `oLMNGH( J( YJHKRG( IJ( LMKJPEMEH<( 2JYoNIG( G( LJHLG( MoKGP5( MH(








ENIJFJNIJNKJ5( KmL( M( SMNKMYJL( IJ( JHKMPJL( KGIGH( ENKJYPMIGH<( ,HKG( n5( xoMNIG( oLM(
ENOGPLMQRG(n(JIEKMIM(Go(MIEXEGNMIM5(KGIGH(MH(MFTEXMQ{JH(HRG(IJ(ELJIEMKG(MKoMTEZMIMH<(
.LM(SJZ(xoJ(G(HGOKvMPJ(PJoNJ(KMNKGH(PJxoEHEKGH(MTEXEMNKJH(FMPM(KGIMH(MH(GPYMNEZMQ{JH5(NRG(







;[<[[[( LGIJTGH( IEOJPJNKJHk( b+-JMPp5( ?[[6c<( ]oMNIG( oLM( GPYMNEZMQRG( FMPKJ( FMPM( oLM(
HGToQRG( MKPMSnH( IM( MIGQRG( IJ( oL( "#*5(LMEH( XGNXPJKMLJNKJ( G( 2$*5( HRG( MoKGLMKEXMLJNKJ(
JHFJPMIMH(MTYoLMH(MTKJPMQ{JHe(IJHIJ(M(JHKPoKoPM(J(XoTKoPM(GPYMNEZMXEGNMEH5(MKn(MGH(FPUFPEGH(
FPGXJHHGH<( u`MN( b?[[Ac( IJHKMXM( MTYoLMH( IJHKMH( LoIMNQMH5( KMEH( XGLG( 41<12@"2110"2@5(
,LFMXKGH( NM( XoTKoPM5( MTKJPMQRG( NG( FMNGPMLM( XGLFJKEKESG5( XPEMQRG( IJ( ENKJPIJFJNImNXEM5(
HELFTEOEXMQRG5(ELFMXKG(NGH(XoHKGH(J(PJNKMtETEIMIJ5(ELFMXKG(NGH(XGTMtGPMIGPJH(J5(ELFMXKG(NG(
MLtEJNKJ( IJ( KPMtMT`G<( "L( KJPLGH( IJ( 41<12@"2110"2@( G( 2$*( TJSM( MH( JLFPJHMH( M( PJSJPJL(
KGIMH(GH(FPGXJHHGH(JsEHKJNKJH(NM(GPYMNEZMQRG<(&GPLMTLJNKJ(G(xoJ(MXGNKJXJ(n(MTKJPMQRG(IJ(
YPMNIJ( FMPKJ( IGH( FPGXJHHGH5( FGP( NRG( XGPPJHFGNIJPJL( MGH( FPGXJHHGH( 2$*5( XGNHEIJPMIGH(
XGLG( GH( LJT`GPJH( NM( FPrKEXM( IJ( oL( NJYUXEG<( $( MTKJPMQRG( NG( FMNGPMLM( XGLFJKEKESG( n(
XGNHJYoEIM( MKPMSnH( IM( ELFTJLJNKMQRG( IJ( FPGXJHHGH( NGSGH5( MYETEIMIJ5( PrFEIM( PJHFGHKM( wH(
NJXJHHEIMIJH( IGH( XTEJNKJH5( OTJsEtETEIMIJ( NGH( FPGXJHHGH5( oLM( GPYMNEZMQRG( JNXGNKPMWHJ(LMEH(
FPJFMPMIM(FMPM(XGLFJKEP(XGL(GH(HJoH(XGNXGPPJNKJH<(#JTMKESMLJNKJ(MG(ELFMXKG(NG(MLtEJNKJ(




*MPM( MTnL( IJHKMH( XMPMXKJPyHKEXMH( xoJ( MOJXKML( M( GPYMNEZMQRG( MxoMNIG( IJ( oL(
ELFTJLJNKMQRG( 2$*5( G( HGOKvMPJ( MXMPPJKM( oLM( GoKPM( SMNKMYJLe( G( HoFGPKJ( xoJ( M( JLFPJHM(
FPGFGPXEGNM( MGH( HJoH( XTEJNKJH<( +H( tJNJOyXEGH( xoJ( JHKJH( FGIJL( KJP( NJHKJ( XGNKJsKG( FGIJL(
PJHoLEPWHJ(LJ(6(MHFJXKGH(FPENXEFMEH(bu`MN5(?[[Ace(




• DONV[]^Om( M( JLFPJHM( FPGFGPXEGNM( XoPHGH( IJ( OGPLMQRG( NMH( HoMH( OJPPMLJNKMH( M(
KGIGH(GH(XTEJNKJH<(

















2JYoNIG( 2JPEG( 1/' %&G( b?[[>c5( M( TGYyHKEXM( HoPYJ( FJTM( FPELJEPM( SJZ5( XGLG( oLM( MFGEG( wH(
MKESEIMIJ(LETEKMPJH5( oLM( SJZ( xoJ( |r( NJHKM( MTKoPM( `MSEM( M( NJXJHHEIMIJ( IJ( OGPNJXJP( M( KPGFMH(
LETEKMPJH( XGL( MTELJNKGH5( LJIEXMLJNKGH( LoNEQ{JH( J( JxoEFMLJNKGH( J5( oLM( SJZ( HJNIG( GH(
PJXoPHGH(JHXMHHGH(NJHKMH( XGNIEQ{JH5(JPM(NJXJHHrPEG(YJPEWTGH(FMPM(XGNHJYoEP( HMKEHOMZJP( KGIMH(
NJXJHHEIMIJH(HJNKEIMH(PMFEIMLJNKJ<(
)J(MXGPIG(XGL(1GpGNHGN(bXEKMIG(JL(2JPEG5(JK(MT<5(?[[>c55(M(JSGToQRG(IM(TGYyHKEXM(FGIJ(HJP(
















Figura III.10: Estágios da evolução da Logística dentro da cadeia de abastecimento. (adaptado (Serio, et al., 2007) 
+tHJPSMNIG( M( OEYoPM( ,,,<;[( FGIJWHJ( FJPXJtJP( xoJ( NoLM( FPELJEPM( OMHJ5( NGH( MNGH( >[5( MH(
MKESEIMIJH( TGYyHKEXMH( KEN`ML( LMEGP( JNOGxoJ( NMH( MKESEIMIJ( IJ( IEHKPEtoEQRG( OyHEXM5(
NGLJMIMLJNKJ5(JL(KPMNHFGPKJ5(MPLMZJNMYJL(J(JsFJIEQRG<(&oLM(HJYoNIM(OMHJ5(NM(InXMIM(
IJ( 8[5( G( Gt|JKESG( FMHHMSM( FJTM( ENKJYPMQRG( IMH( MKESEIMIJH( TGYyHKEXMH5( NRG( IJHXGPMNIG( M(
IEHKPEtoEQRG( OyHEXM<( "L( ;99[5( GH( FPGXJHHGH( XGLJQML( M( HJP( LMEH( GKELEZMIGH( J( JOEXEJNKJH(
MKPMSnH( IM( ENHJPQRG( IJ( NGSGH( XMNMEH( IJ( IEHKPEtoEQRG( J( NGSGH( XGNXJEKGH( IJ( FPGXJHHGH(
FPGIoKESGH<(3GLJQM(M(JsEHKEP(LMEGP(XoEIMIG(XGL(G(XGNKPGTJ(IJ(xoMTEIMIJ5(HJPSEQG(MG(XTEJNKJ(J(
OGPLoTMQRG( IMH( JxoEFMH<( *GP( oTKELG5( M( FMPKEP( IG( HnXoTG( ?;5( GH( Gt|JKESGH( JHKPMKnYEXGH(
XGLJQML( M( HoPYEP( J( ( HJNKEP( oLM( LMEGP( FPJGXoFMQRG( JL( FJPXJtJP( J( MNMTEHMP( M( FPGXoPM<(























$FJHMP( IJ( HoPYEP( MFJNMH( NG( KJPXJEPG( JHKrYEG( IJHKJ( XPGNGYPMLM5( G( OGXG(NG( XTEJNKJ( n( `G|J(





3GpTJ( 1/' %&G=( XEKMIG( JL( b3GTTENH5( 4JNX`EGN5( (+#JETTp5( ?[[;c5( IJOENJ( G( HJPSEQG( MG( XTEJNKJ(
XGLG(ioLM(OoNXEGNMTEIMIJ(MLFTEMIM(IG(FPGIoKG(xoJ(MYPJYM(SMTGP(FMPM(G(XGLFPMIGPk<((
+H( JHFJXEMTEHKMH( up|( J( up|( bXEKMIG( JL( 1MTTGo5( ?[[6c( MOEPLML( xoJ( G( HJPSEQG( MG( XTEJNKJ(
ixoMNIG(oKETEZMIG(IJ(OGPLM(JOEXMZ5(XGNHKEKoE(oLM(SMPErSJT(IJ(JsKPJLM(ELFGPKNXEM(xoJ(FGIJ(
KJP( ELFMXKG(HEYNEOEXMKESG(NM(XPEMQRG(IJ(FPGXoPM(J(NM(LMNoKJNQRG(IM( OEIJTEIMIJ(IG(XTEJNKJ<k(











IMIG( M( XMIM( KEFG( IJ( JTJLJNKG( SMPEM( IJ( JLFPJHM( FMPM( JLFPJHM5( KJNIG( JL( XGNKM( MH(







#JHKPEQ{JH5( 3GNOGPKG5( 'JLFGH( IJ( "NKPJYM5( !TJsEtETEIMIJ5( 3MFMXEIMIJ( IJ( "sFJIEQRG( J(
3MFMXEIMIJ(IJ(KPGXMH<(*MPM(JHKJ(YPoFG(IJ(MoKGPJH5(JHKJH(JTJLJNKGH(FGIJL(OMZJP(M(IEOJPJNQM(
JNKPJ( oL( XTEJNKJ( HMKEHOJEKG( J( oL( NRG( HMKEHOJEKG<( 1MTTGo( b?[[6c( KMLtnL( XGNHEIJPM( JHKJH(
















Figura III.11Elementos do Serviço ao Cliente. (adaptado de Ballou, 2004). 
"HKM( EIJGTGYEM(FGIJ5(JNKRG5( HJP(MYPoFMIM(JL(xoMKPG(JHKPMKnYEMH(FPENXEFMEH( b1MTTGo(?[[6ce(
NySJEH( IJ( HJPSEQG( MGH( XTEJNKJH5( TGXMTEZMQRG( IMH( ENHKMTMQ{JH5( IJXEH{JH( IJ( HKGXqH( J( IJ(












HJPSEQG(MG(XTEJNKJ(JL(KJPLGH( OEsMQRG(IJ(IMKMH(IJ(JNKPJYM5( OTJsEtETEIMIJ(FMPM( ENKPGIoQRG(IJ(
JHFJXEOEXEIMIJH(PJxoJPEIMH(JzGo(NGSGH(FPGIoKGH5(xoJHK{JH(PJTMXEGNMIMH(XGL(M(xoMTEIMIJ(IGH(
FPGIoKGH5(JNKPJ(GoKPMH<(
+PM5( M( YMLM( IJ( FPGIoKGH( xoJ( IJKJPLENMIM( JLFPJHM( GFKM( FGP( FPGIoZEP( JHKr(
XGLFTJKMLJNKJ( PJTMXEGNMIM( XGL(M( HoM(JSGToQRG( KJXNGTUYEXM(J5( XTMPG5(IM( HoM(JHKPMKnYEM(IJ(
LMPqJKENY(bxoJ(OMZ(M(FGNKJ(XGL(G(XTEJNKJc(b1MTTGo(?[[6c<((
2JYoNIG(G(LJHLG(MoKGP5(M(XGLFJKmNXEM(IJ(oL(HEHKJLM(IJ(FPGIoQRG(FGIJ(HJP(LJIEIG(HGt(
















































2JYoNIG( *GPKJP( bXEKMIG( JL( b2JPEG5( JK( MT<5( ?[[>c( MH( KJXNGTGYEMH( IJ( ENOGPLMQRG(
KPMNHOGPLMPML( G( LGIG( IJ( GFJPMP( IMH( JLFPJHMH( J5( XGNHJxoJNKJLJNKJ5( KGIG( G( FPGXJHHG(
FPGIoKESG<(+tSEMLJNKJ5(xoJ(KGIMH(JHKMH(MTKJPMQ{JH5(EPRG(KJP(oL(ELFMXKG(NG(FPUFPEG(FPGIoKG(
OENMT<( $TMN( b#ENMTIEc( HoHKJNKM( JHKM( GFENERG( J( MOEPLM( xoJ5( iM( KJXNGTGYEM( n( JHHJNXEMT( NMH(
GPYMNEZMQ{JH5( FGEH( FPGFGPXEGNM( HGToQ{JH( FMPM( FPGtTJLMH( IJ( YJHKRG( J( NJXJHHEIMIJ( IJ(
XTEJNKJHk<( *MPM( G( YPoFG( IJ( MoKGPJH( b)MSEH5( JK( MT<5( ?[[?c( GH( }TKELGH( MSMNQGH( KJXNGTUYEXGH(
KESJPML( oL( ELFMXKG( HEYNEOEXMKESG( HGtPJ( M( YJHKRG( IM( FPGIoQRG5( oLM( SJZ( xoJ( JHKMH(
OJPPMLJNKMH(FJPLEKJL(M(MNrTEHJ(IM(IMIGH(J(M(FMPKET`M(IJ( ENOGPLMQRG5(Go(HJ|M5( OMKGPJH(xoJ(











]oMTxoJP( JLFPJHM( xoJ( IJHJ|J( MTXMNQMP( G( HoXJHHG( KJL( XGLG( Gt|JKESG( M( PJIoQRG( IJ(
IJHFJPIyXEG( J( M( GKELEZMQRG( IJ( PJXoPHGH5( xoJP( HJ|M( NoL( LtEKG( GFJPMXEGNMT( b'JGPEM( ?1%2e(
FPGIoZEP(HJL(IJOJEKGH(J(w(FPELJEPMc5(xoJP(NoLM(rPJM(LMEH(MILENEHKPMKESM(bPJIoZENIG(KJLFGH(
IJ( KMPJOMH( PGKENJEPMH5(FGP(JsJLFTGc<( f(NJHKJ( XGNKJsKG(xoJ( HoPYJ(G(FPJHJNKJ(FPG|JKG( XGL(G(
Gt|JKESG( IJ( GKELEZMP( KJLFG( J( PJXoPHGH5( LMEH( XGNXPJKMLJNKJ( NG( IGLyNEG( IM( YJHKRG( IJ(
ENOGPLMQRG5(MFTEXMIGH(w(rPJM(IM(-GYyHKEXM<($KoMTLJNKJ(G(IJFMPKMLJNKG(TGYyHKEXG(bNG(LtEKG(
IM(1GHX`('JPLGKJXNGTGYEM( b1''cc(JNOPJNKM(oL(FJPyGIG(IJ(MIMFKMQRG(IJSEIG(wH(XGNHKMNKJH(
LoIMNQMH( IG( LJPXMIG( xoJ5( KJPRG( xoJ( HJP( YJPEIMH( XPEKJPEGHMLJNKJ<( *GP( GoKPG( TMIG5( G(
IJFMPKMLJNKG( JL( XMoHM( LMNKJL( oLM( PEYGPGHM( YJHKRG( NM( KJNKMKESM( IJ( HJ( XoLFPEPJL( GH(
Gt|JKESGH(MG(NySJT(IM(IELENoEQRG(IJ(HKGXqH5(IM(PJIoQRG(IJ(&1%3</"91#'XGL(M(LrsELM'YMPMNKEM(
IM( xoMTEIMIJ( MG( NySJT( IJ( HJPSEQG( FPJHKMIGH( MGH( XTEJNKJH( bLJIEIG( FJTM( IEHFGNEtETEIMIJ( IJ(






&G( HJNKEIG( IJ( OMZJP( G( TJSMNKMLJNKG( IG( FPGtTJLM( HGt( G( xoMT( EPr( PJXMEP( M( FPGFGHKM( IJ(
HGToQRG5(OGE(NJXJHHrPEM(FJPXJtJP(G(FPGXJHHG(IJ(JNXGLJNIM(MIGKMIG(FJTM(JLFPJHM<($HHEL5(G(
FPGXJHHG(n(IJHFGTJKMIG(FJTG(JNSEG(IJ(oL(FJIEIG(IJ(IJKJPLENMIG(XTEJNKJ5(xoJ(FGIJ(X`JYMP(





















Figura IV.1: Fluxograma do 














IJFJNIJL( JHHJNXEMTLJNKJ( IM( OPJxomNXEM( XGL( xoJ( OMZJL( MH( HoMH( JNXGLJNIMH<( ,HKG( n5(
XGNHEIJPMLWHJ(KPmH(KEFGH(IJ(XTEJNKJHe((
!  &PcONq\ZQOPm( XGTGXML(MH(JNXGLJNIMH(JHFGPMIEXMLJNKJ( HJL(oLM( PJYPM(IJOENEIM<(
&GPLMTLJNKJ(KmL(oL(&1%3</"91(IJ(A(HJLMNMH(Go(LMEH5(LMH(JHKRG(HJLFPJ(Ho|JEKMH(
M(MNrTEHJ(XGNOGPLJ(MH(xoMNKEIMIJH(J(JHFJXEOEXEIMIJ(IGH(FPGIoKGH(JNXGLJNIMIGH<(









Figura IV.2:Volume de faturação dos tipos de clientes. 
3GLG( HJ( FGIJ( SJPEOEXMP5( GH( XTEJNKJH( IErPEGH( PJFPJHJNKML( xoMHJ( LJKMIJ( IG( SGToLJ( IM(
JLFPJHM5(HJYoEIGH(IGH(XTEJNKJH(HJLMNMEH<("HKJH5(|oNKGH5(HELtGTEZML(>A(IM(OMKoPMQRG(KGKMT<(
.L( IGH( Gt|JKESGH( IM( JLFPJHM( n( FMHHMP( MTYoNH( IGH( XTEJNKJH( LJNHMEH( FMPM( M( XMKJYGPEM( IJ(
HJLMNMT5(FPENXEFMTLJNKJ(MxoJTJH(xoJ(KmL(oL(YPMNIJ(SGToLJ(IJ(JNXGLJNIMH<(
f( MENIM( ELFGPKMNKJ( PJOJPEP( xoJ5( ENIJFJNIJNKJLJNKJ( IG( KEFG( IJ( XTEJNKJ5( G( FJIEIG( IJSJ(
X`JYMP(FGP(FMPKJ(IJHKJ(MKn(w( HJsKMWOJEPM(IJ( XMIM( HJLMNM5(oLM(SJZ(xoJ(w( HJYoNIMWOJEPM( HJ(



























Figura IV.3: Processo de encomenda. 
&GKJWHJ( xoJ( oL( XTEJNKJ( xoJ( OMQM( MH( HoMH( JNXGLJNIMH( LJNHMTLJNKJ5( EPr( KJP( LMEGPJH(
FJPyGIGH(IJ(&1%3</"91(xoMNIG(XGLFMPMIG(XGL(oL(XTEJNKJ(IJ(JNXGLJNIMH(HJLMNMEH<(
*GP( GoKPG( TMIG5( MH( FPJSEH{JH( FGIJL( HJP( MKoMTEZMIMH( LJNHMT( Go( HJLMNMTLJNKJ5(
IJFJNIJNIG(IG(KEFG(IJ(XTEJNKJ<(%MEH(oLM(SJZ5(JHKMH(FGIJL(X`JYMP(MG(YJHKGP(IJ(XTEJNKJ(SEM(
JLMET5(HJNIG(FGHKJPEGPLJNKJ(MKoMTEZMH(G(HEHKJLM(FGP(JHKJ5(Go(JNKRG(FGIJL(HJP(IEPJKMLJNKJ(
MKoMTEZMIMH(NG( HEHKJLM(2$*( TGXMT( J( KPMNHOJPEIMH(FMPM(G(IJ($S*( b1GHX`($SJEPGc( FJTG(FPUFPEG(
XTEJNKJ<("HKJ(n(oL(IGH(FPGtTJLMH(PJTMXEGNMIGH(XGL(M(MNrTEHJ(MKoMT(oLM(SJZ(xoJ(JHKM(FPGSnL(








MH( xoMNKEIMIJH( IJ( JNXGLJNIM( J( IJ( FPJSEHRG( FMPM( oL( XGN|oNKG( IJ( XTEJNKJH( NoLM( tMHJ(








XTMPMLJNKJ( LMEH( IJKMT`MIM5( XGLG( KMLtnL( FGIJL( XGNXToEP( MH( KMPJOMH( LMEH( PMFEIMLJNKJ5(









Figura IV.4: Exemplo do Processo de encomendas e Previsões. 
!" !"# !"$ !"%
& '()*+
!"#!$ !$" !$# !$% !$& !$' !$( !$) !$* !$+ !"$













JNXGLJNIM( FMPM( M( HJLMNM( 7( J( MKoMTEZMP( MH( FPJSEH{JH( FMPM( MH( PJHKMNKJH( HJLMNMH5( NoL(
FJPyGIG(LyNELG(IJ(HJEH(HJLMNMH<(3GNHJxoJNKJLJNKJ5(M(HJLMNM(xoJ( ENKJPJHHM(MNMTEHMP5(NM(
UKEXM(IM(TGYyHKEXM(IJ(FTMNJMLJNKG(n(M(HJLMNM(?5(oLM(SJZ(xoJ(n(JHKM(M(HJLMNM(IJ(FPGIoQRG<(











Figura IV.6: Análise das quantidades de encomenda e previsão. 
3GLG(HJ(FGIJ(FJPXJtJP5(FPJKJNIJWHJ(XGLFMPMP(G(SMTGP(IJ(oLM(IJKJPLENMIM(JNXGLJNIM(




PJOJPmNXEM<( f(JHKJ(G(IJKMT`J(IJ(MNrTEHJ(xoJ( HJ(FPJKJNIJ(GtKJP<(*GP(GoKPG( TMIG5(JsEHKJ(LMEH(
oLM( FPJGXoFMQRG( xoJ( HJ( PJTMXEGNM( XGL( M( xoMTEIMIJ( IGH( IMIGH( XGL(xoJ( HJ( KPMtMT`M<( ,HKG(
FGPxoJ(NJL(KGIGH(GH(XTEJNKJH(HRG(XoEIMIGHGH(NMH(HoMH(MNrTEHJH(J(FGP(SJZJH(FGIJL(JHKMP(M(
OGPNJXJP(IMIGH(oL(FGoXG(ENXGJPJNKJH<(f(NJHKJ(KEFG(IJ(MHFJKGH(xoJ(JNKPM(M(HJNHEtETEIMIJ(IJ(





!"#!$ !$" !$# !$% !$& !$' !$( !$) !$* !$+ !"$
, -./01 2 34567 1 2 34567 1 2 34567 1 2 34567 1 2 34567 1 2 34567 1
!""
!$
, -./01 2 34567 1 2 34567 1 2 34567 1 2 34567 1 2 34567 1 2 34567 1
!$"
W12W0 W01 W02 W03 W04 W05 W06 W07 W08 W09 W10
Encom. Previs. Previs. Previs. Previs. Previs. Previs.
W11
W0
Encom. Previs. Previs. Previs. Previs. Previs. Previs.
W01

















+H( YPoFGH( IJ( FPGIoQRG( xoJ( HJ( XGNHEIJPML( NJHKM( MNrTEHJ( HRGe( 3MTIJEPMH5( "HxoJNKMIGPJH5(
*MENnEH(2GTMPJH(J(3GLFGNJNKJH5($2[(bJHxoJNKMIGP(JHFJXyOEXG(IJ(+$/#+$0)"2@c(J(%UIoTGH(IJ(
1GLtMH(IJ(3MTGP<((
*MPM( OMZJP(JHKM(MNrTEHJ(n(NJXJHHrPEG( PJXGPPJP(M(IoMH( ENKJPOMXJH(2$*(IEHKENKMHe(*3"(J(*$.5(
SEHMNIG( PJKEPMP( IG( HEHKJLM( MH( xoMNKEIMIJH( LJNHMEH( IJ( FPJSEHRG( J( IJ( SJNIM<( )JFGEH( n(













A< "sFGPKMP( GH( IMIGH( FMPM( oL( OEX`JEPG( "sXJT( FGP( YPoFGH5( G( xoJ( ELFTEXM( M( PJFJKEQRG(
IJHKJ(FMHHG(XJPXM(IJ(A(SJZJH(J(OGPLMKMP(GH(OEX`JEPGH(IJ(IJHKENG<(
V< #JoNEP( M( ENOGPLMQRG( IJ( KGIGH( GH( 015+0/#( MNKJPEGPJH( NG( LJHLG( OEX`JEPG( "sXJT( W(
*%#<(













Figura IV.7: Template do ficheiro PMR de Fevereiro – produto Solar. 
&G(OEX`JEPG(XGPPJHFGNIJNKJ(M(JHKM(MNrTEHJ(n(FGHHySJT(SEHoMTEZMPWHJ5(MH(xoMNKEIMIJH(SJNIEIMH(

















HJo( |JEKG<( 3GNHJxoJNKJLJNKJ5( GH( FPGXJHHGH( xoJ( XMPJXJL( IJ( PJSEHRG( HRG5( TGYEXMLJNKJ5(
MxoJTJH( xoJ( FGHHML(FJPLEKEP( oLM( PJIoQRG( IJ( XoHKGH<(+( xoJ( HJ( FGIJ( IJHKMXMP( NG( LtEKG(
IJHKM( MNrTEHJ( n( G( XGNKPGTG( IJ( HKGXqHe( G( LMKJPEMT( JL( HKGXq( KPMIoZWHJ( XGLG( IEN`JEPG(
iJLFMKMIGk<( *MPM( XGLtMKJP( JHKM( HEKoMQRG5( GH( YJHKGPJH( XGLJQML( M( OMZJP( MH( HoMH(








xoMNKEIMIJH( JL( HKGXq( J( JNXGLJNIMNIG( HJYoNIG( MH( HoMH( NJXJHHEIMIJH( PJMEH5( JL( SJZ( IJ(
FoPMH(FPJSEH{JH(PJMTEZMIMH(LoEKG(MNKJXEFMIMLJNKJ<((







!  )JKMT`J( IM( MNrTEHJ( MFJNMH( MG( NySJT( IGH( XENXG( YPMNIJH( YPoFGH( PJOJPEIGH(
FPJSEMLJNKJe( KGPNMWHJ( NJXJHHrPEG( MNMTEHMP( MG( IJKMT`J( LrsELG( bPJOJPmNXEMc5( FMPM(
JNXoPKMP(G(KJLFG(IJ(MQRG<(
o +keKMZ_Om( *JPLEKEP( MNMTEHMP( IJNKPG( IGH( HJXKGPJH( FPENXEFMEH( XGL(G( IJKMT`J(
LrsELG(IM(PJOJPmNXEM<()JHKMXMWHJ(XGLG(HJXKGPJH(FPENXEFMEHe(2JYLJNKG(IJ(
*PGIoQRG5(:PoFG(IJ(*PGIoQRG5(*PGXJHHG(*PGIoKESG5(3TEJNKJ(J(#JOJPmNXEM<(
!  &JXJHHEIMIJ( IJ( EP( MG( IJKMT`J( IJ( PJOJPmNXEMH( i$k?(FGP( XTEJNKJe( NRG( n( FGHHySJT(
FPJHJNKJLJNKJ(MNMTEHMP(NJN`oL(KEFG(IJ(IJKMT`J(w(JsXJQRG(IG(XTEJNKJ<(
o +keKMZ_Om(FJPLEKEP(oLM(FJPXJFQRG(IJ(xoMEH(HRG(MH(PJOJPmNXEMH(i$k(J5(MHHEL5(
HJP( FGHHySJT( IJXEIEP( HGtPJ( FPGSrSJEH( MTKJPMQ{JH( IJ( SMTGPJH( IJ( FPJSEHRG(
NJHKMH(PJOJPmNXEMH<(
(







XMoHM5( OGE( MFTEXMIG( oL( xoJHKEGNrPEG<( +( xoJHKEGNrPEG( OGE( MFTEXMIG( MGH( IGEH( IJFMPKMLJNKGH(
JNSGTSEIGH( NG( FPGXJHHGe( YJHKRG( IJ( XTEJNKJH( J( FTMNJMLJNKG( IM( FPGIoQRG5( KJNIG( HEIG(





+( xoJHKEGNrPEG( OGE( MFTEXMIG( M( oLM( MLGHKPM( IJ( ;?( FJHHGMH5( HJNIG( xoJ( 8( FJPKJNXEML( w(
JxoEFM(IM(:JHKRG(IJ(3TEJNKJH(J(MH(PJHKMNKJH(6(MG(*TMNJMLJNKG(IM(*PGIoQRG<((
)M( MNrTEHJ( IGH( PJHoTKMIGH5( FGIJ( FJPXJtJPWHJ( xoJ( M( YPMNIJ( LMEGPEM( IGH( ENxoEPEIGH( n( IM(





















Figura IV.8: Respostas à pergunta: “Para melhor satisfazer o 
Cliente sente-se a necessidade de otimizar os processos 
existentes visando cada vez mais uma melhor aproximação à 
realidade?” 
Figura IV.9: Respostas à pergunta: “Considera o 




xoJHKRG( IG( ENxonPEKGe( G( IJHJNSGTSELJNKG( IJ( oLM( MFTEXMQRG( xoJ( OMXETEKJ( M( MNrTEHJ( IJ(






3GLG( |r( OGE( PJOJPEIG5( M( HGToQRG( FMHHM( FGP( JNXGNKPMP( oLM( M( MFTEXMQRG( xoJ( MoKGLMKEZJ(
MTYoNH(IGH(FPGXJIELJNKGH(MXELM(PJOJPEIGH5(HJNIG(JHKM(MFTEXMQRG5(NG(LtEKG(IJHKJ(KPMtMT`G5(
IJHJNSGTSEIM(XGL(PJXoPHG(w(OJPPMLJNKM(IM(%2W"sXJT<("HKM(OJPPMLJNKM(OGE(JHXGT`EIM(IJSEIG(w(
HoM( OTJsEtETEIMIJ( IJ( GFJPMQ{JH( xoJ5( FGP( HoM5( SJZ( FJPLEKEo( PJHFGNIJP( wH( NJXJHHEIMIJH(
FPJKJNIEIMH<( .LM( SJZ( xoJ( G( Gt|JKESG( n( G( KPMKMLJNKG( IJ( IMIGH( NoLnPEXGH( OGE( NJXJHHrPEG(
PJXGPPJP(M(oLM(MFTEXMQRG(xoJ(FJPLEKEHHJ(JOJKoMP(XrTXoTGH(J5(FGP(GoKPG(TMIG5(xoJ(FGHHEtETEKMHHJ(
KPMtMT`MP( GH( PJHoTKMIGH( IJ( OGPLM( OTJsySJT( J( XGL( oL( OGPLMKG( IJ( MFPJHJNKMQRG( ENKoEKESG( J(
MLEYrSJT<(+("sXJT(FJPLEKJ(HMKEHOMZJP(MxoJTJH(PJxoEHEKGH(J(KJL5(MENIM5(M(SMNKMYJL(IJ(OMXETEKMP(
M( KPMNHFGHEQRG( IJHKJH( FMPM( GoKPG( KEFG( IJ( OEX`JEPGH( IJ( TJEKoPM<( *GP( GoKPG( TMIG5( KGIGH( GH(





IJ( IGEH(LGLJNKGH( IJ( MNrTEHJ( XGNHJXoKESGH( IJ( FPJSEH{JH( J( JNXGLJNIMH<(&G( JNKMNKG5( FMPM(
OMXETEKMP( M( ENKJPFPJKMQRG( IG( oKETEZMIGP5( IJHJ|MWHJ( xoJ( MH( SMPEMQ{JH( NJYMKESMH( MFMPJQML(











































MTEN`MIM( XGL( GoKPMH( IG( LJHLG( KEFG( PJMTEZMIMH( FJTGH( IJFMPKMLJNKGH( IJ( FTMNJMLJNKG( J(
FPGIoQRG<(
.LM( GoKPM( XMPMXKJPyHKEXM( IM( MFTEXMQRG( FMHHM( FJTG( IJKMT`J( IM( MNrTEHJ<( ,HKG( n5( M( MFTEXMQRG(
IJSJ( FGHHEtETEKMP( MG( oKETEZMIGP( MNMTEHMP( GH( IMIGH( JL( KGIM( M( HoM( MLFTEKoIJ<( &RG( ENKJPJHHM(
MFJNMH(MNMTEHMP(GH(IMIGH(MYPoFMIGH(FGP(XTEJNKJH5(LMH(HEL(OMZJP(oLM(MNrTEHJ(LMEH(IJKMT`MIM(







OGE( NJXJHHrPEG( KJP( oLM( NGQRG( IG( xoJ( |r( JsEHKEM( NM( JLFPJHM( xoJ( FoIJHHJ( HJP( }KET( FMPM( G(
IJHJNSGTSELJNKG(IM(MFTEXMQRG<(
.LM( SJZ( xoJ( G( HJPSEQG( MG( XTEJNKJ( JHKr( OGPKJLJNKJ( TEYMIG( MG( FTMNJMLJNKG( IM( FPGIoQRG5(




GH( FPELJEPGH( FMHHGH( M( IMP( FMPM( IJHJNSGTSJP( M( MFTEXMQRG<( $HHEL( FGIJWHJ( IJHKMXMP( XGLG(
MHFJKGH(FPELrPEGHe(









MKoMTEZMIGH(LMNoMTLJNKJ5( FMPM( YMPMNKEP( xoJ( HJ( JHKMSML(M( XGNHEIJPMP( KMLtnL( PJOJPmNXEMH(
NGSMH(bxoJ(HRG(XPEMIMH(OPJxoJNKJLJNKJc<(
3GNHJxoJNKJLJNKJ5(JPM(oLM(HGToQRG(xoJ(JOJKESMLJNKJ(EPEM(PJHGTSJP(G(FPGtTJLM(FPGFGHKG5(






*PELJEPMLJNKJ( IJOENEoWHJ( xoMEH( GH( XMLFGH( IJ( XTMHHEOEXMQRG( IMH( PJOJPmNXEMH( xoJ( OMZEM(



















Tabela IV.1: Campos da Base de Dados. 
(
'GIM(JHKM(ENOGPLMQRG(tMHJ5(IJNGLENMIM(1,*(\(1ET`JKJ(IJ(,IJNKEIMIJ(IG(*PGIoKG(W(FPGSnL(
IJ( MFJNMH( oLM( KPMNHMQRG( J( n( MFJNMH( MKoMTEZMIM( oLM( SJZ( FGP( LmH5( XGNOGPLJ( ENIEXMIG(
MNKJPEGPLJNKJ<(
$( KPMNHMQRG( 2$*( FMPM( OMZJP( G(3+Q2&+%3( IJHKM( ENOGPLMQRG( n( 3-7[&( b!EYoPM( ,=<;[c<(&JHKM(
FGIJWHJ(JHXGT`JP(xoMEH(GH(XMLFGH(M(JsFGPKMP<(*MPM(JHKM(MNrTEHJ(ENKJPJHHM(FPJJNX`JP(MFJNMH(
GH(XMLFGH(ENIEXMIGH(MNKJPEGPLJNKJ<(&M(OEYoPM(,=<;[(FGIJ(SJPWHJ(M(ENKJPOMXJ(IJHKM(KPMNHMQRGe(




Figura IV.10: Interface transação CL30N. 
)JFGEH(IJ(YoMPIMIGH(GH(IMIGH(NoL(OEX`JEPG("sXJT( KJLFGPrPEG5(JHKJH(IJSJL(HJP(XGFEMIGH(
FMPM( G( OEX`JEPG( IM( tMHJ( IJ( IMIGH( GNIJ( IJFGEH( HJPRG( XGLFTJKMIGH( XGL( GoKPG( KEFG( IJ(
ENOGPLMQRG<("HKM(FPGSnL(IJ(IoMH(GoKPMH(KPMNHMQ{JH(IEOJPJNKJH(IG(*3"e(+$.!'#$:(bGNIJ(HJ(
JNXGNKPML( MH( xoMNKEIMIJH( IJ( JNXGLJNIMc( J( @?73#..%#*-,2'( bFMPM( PJXGT`JP( MH(
xoMNKEIMIJH(IJ(FPJSEHRG(FGP(PJOJPmNXEMc<(
(

















Tabela IV.11: Grupos de exportação de dados. 
 
*MPM( KMT5( G( oKETEZMIGP( IJSJ( MtPEP( M( KPMNHMQRG(+$.!'#$:( NG( 2$*( J( FPJJNX`JP( GH( XMLFGH(
NJXJHHrPEGH(MG(OETKPG(IGH(IMIGH(b!EYoPM( ,=<;?c<(3GL(G(Gt|JKESG(IJ(OMXETEKMP(M(FJHxoEHM(OGPML(
XPEMIMH(xoMKPG(SMPEMNKJHe(:@'5(:a'5(2GTMP(1'D1%/`E$95#<(






Figura IV.12: Interface OAUFTRAG. 








oL( OEX`JEPG( "sXJT( MG( xoMT( HJ( IJo( G( NGLJ( IJ( i-EHKMYJL( IJ( #JOJPmNXEMHk<( &JHKJ5( OGE(
IJHJNSGTSEIM(oLM(LMXPG( XGL(oLM(FJxoJNM( ENKJPOMXJ(xoJ( KJL(XGLG(Gt|JKESG(MKoMTEZMP(GH(
IMIGH(IM(tMHJ(IJ(IMIGH<(,HKG(n5(JHKJ(FJxoJNG(FPGYPMLM(SME(toHXMP(GH(IMIGH(IG(OEX`JEPG(1,*(

























Figura IV.13: Interface da Aplicação. 
$HHEL5( FMPM( ENEXEMP( JHKM( MKoMTEZMQRG( n( MFJNMH( NJXJHHrPEG( xoJ( G( oKETEZMIGP( XGPPM( M(LMXPG(
IJNGLENMIM( i$KoMTEZMPk<( )JHKM( OGPLM5( EPr( MFMPJXJP( M( FJxoJNM( ENKJPOMXJ( xoJ( XGTGXM( w(
IEHFGHEQRG( IG( oKETEZMIGP( IoMH( GFQ{JH( FPENXEFMEHe( $KoMTEZMP( GH( IMIGH( Go( ENEXEMP( M( MNrTEHJ<(





NJHKJ( OEX`JEPG<('GPNMWHJ(MYGPM(NJXJHHrPEG( KPMtMT`MP(M(HoM(MFPJHJNKMQRG(J(M( OGPLM(XGLG(GH(
IMIGH(EPRG(JHKMP(JHKPoKoPMIGH<((
(3GNHJxoJNKJLJNKJ5( OGE( IJHJNSGTSEIG( oL( FPGKUKEFG( ENEXEMT( xoJ( KEN`M( XGLG( Gt|JKESG(
JHKPoKoPMP( KGIGH( GH( PJxoEHEKGH( IM( MFTEXMQRG5( tJL( XGLG( MFPJHJNKMP( oLM( FPGFGHKM( IJ(
MFPJHJNKMQRG(IGH(IMIGH<(



































$KPMSnH( IJHKM( ENKJPOMXJ5( G( oKETEZMIGP( XGNHJYoJ( KJP( oL( +!10!"1Q' IMH( JNXGLJNIMH( J( IMH(
FPJSEH{JH(FGP(YPoFG(IJ(FPGIoKG5(NoL(FPMZG(IJ(HJEH(HJLMNMH<(




















Figura IV.15: Template análise de Caldeiras - Cliente 
&GKJWHJ(xoJ(NG(XMNKG(HoFJPEGP(IEPJEKG(JsEHKJL(IGEH(tGK{JHe(%JNo(J($NKJPEGP<(+(FPELJEPG(






HJYoENKJ( n( FGHHySJT( SEHoMTEZMPWHJ( G( XMHG( JsJLFTEOEXMKESG( IGH( JHxoJNKMIGPJHe( FPELJEPG(
























Figura IV.16: Template da análise de Esquentadores – Segmento 
(





























PJTMQRG( w( NGSM( HGToQRG<( $HHEL5( OGE( OJEKG( JHKJ( HJYoNIG( ENxonPEKG( JsMKMLJNKJ( w( LJHLM(
MLGHKPM(IJ(FJHHGMH(xoJ(FMPKEXEFGo(NG(MNKJPEGP(<(
+H( PJHoTKMIGH( OGPML(LoEKG( FGHEKESGH5( oLM( SJZ( xoJ( KGIGH( GH( ENxoEPEIGH( OGPML( oNNELJH(
PJTMKESMLJNKJ(MG(HoXJHHG(IM(MFTEXMQRG(IJHJNSGTSEIM<(
(
.LM( GoKPM( xoJHKRG( xoJ( n( ELFGPKMNKJ( PJMTQMP5( J( xoJ( JHKMSM( JL( MLtGH( GH( xoJHKEGNrPEGH(
bYJHKGPJH( IJ( XTEJNKJ( J( FTMNJMLJNKG( IM( FPGIoQRGc( PJTMXEGNMWHJ( XGL( M( NJXJHHEIMIJ( IJ(
GKELEZMP( G( FPGXJHHG( IJHJNSGTSEIG<( &M( YPMNIJ(LMEGPEM5( GH( ENxoEPEIGH( HRG( IM( GFENERG( xoJ( n(
MENIM(NJXJHHrPEG(GKELEZMP(G(FPGXJHHG<(
$FJHMP(IJ(JHKJ( KJP( HEIG(oLM(LMEHWSMTEM(FMPM(M(JLFPJHM5(n(NJXJHHrPEG5(MYGPM5(XGNKENoMP(M(





&M(1GHX`( 'JPLGKJXNGTGYEM( JL($SJEPG5( M(LMEGP( FMPKJ( IM( XGLoNEXMQRG( n( OJEKM( MKPMSnH( IG(








IJ( ?[[A<( )JHIJ( JNKRG( xoJ( M( JLFPJHM( SJL( MFGHKMNIG( NM( JSGToQRG( IM( OJPPMLJNKM( XGL( G(
Gt|JKESG(IJ(ENKJYPMP(KGIGH(GH(IJFMPKMLJNKGH(J(FPGXJHHGH(NJHKJ("#*<(
3GLG( HJ(FGIJ( SJP( MKPMSnH( IM( OEYoPM( HJYoENKJ5( JL(?[[A( MPPMNXM(G( FPG|JKG(625' cR0( b2$*(




IG( LUIoTG( E&%2/' A%"2/12%2)1( b*%c5( Go( HJ|M5( oLM( OMHJ( IJ( IoPMQRG( LMEH( XoPKM( xoJ( SEHM(

















Figura IV.19: Cronologia das implementações SAP na Bosch. 
$(6(OMHJ(IJ(ELFTJLJNKMQRG(IG("#*(2$*(NM(1GHX`(HELtGTEZM(oL(ELFGPKMNKJ(LMPXG(FMPM(M(
JLFPJHM(NG(LtEKG(IGH(HEHKJLMH(IJ(ENOGPLMQRG<(,HKG(FGPxoJ5(MKPMSnH(IJHKJ(FPG|JKG5(LoEKGH(
oKETEZMIGPJH( OEXMPML( MFJNMH( XENYEIGH( MG( 2$*5( XGTGXMNIG( IJ( FMPKJ( M( MFTEXMQRG(aEN%JNo5( G(
xoJ(GKELEZM(MTYoNH(IGH(FPGXJHHGH(JsEHKJNKJH<(
.LM( SJZ( xoJ( MxoMNIG( IG( IJHJNSGTSELJNKG( IJHKJ( KPMtMT`G( OGE( MXGLFMN`MIM( M(
ELFTJLJNKMQRG( IG( FPG|JKG( 2$*( F`65( EPWHJWr( IJHXPJSJP5( HoXENKMLJNKJ5( MTYoLMH( IMH(
XMPMXKJPyHKEXMH( LMEH( ELFGPKMNKJH( J( PJMTQMIMH( MTYoLMH( SMNKMYJNH( IJHKM( ENKJYPMQRG5( NRG( HU(





ENKJYPMP( FGP( XGLFTJKG( G( IJFMPKMLJNKG( IJ( FPGIoQRG( J( FMPXEMTLJNKJ( G( IM( xoMTEIMIJ<( &M(
OEYoPM( ,=<?[( MFPJHJNKMWHJ( G( JHKMIG( MKoMT( IG( 2$*5( JL( KJPLGH( IJ( ENKJYPMQRG( IGH(
IJFMPKMLJNKGH<( ,HKG( n5( MKoMTLJNKJ( M( 1GHX`( TMtGPM( XGL( IGEH( HEHKJLMH( IJ( ENOGPLMQRG(








































Figura IV.20: Implementações SAP até à data (Fonte: Relatório Bosch). 
3GLG(HJ(FJPXJtJ(MKPMSnH(IM(OEYoPM(MNKJPEGP(G(IJFMPKMLJNKG(IM(FPGIoQRG(oKETEZM(M(;[[(G(
HEHKJLM(aEN%JNo5( JNxoMNKG(xoJ(M(LMEGP(FMPKJ(IGH( PJHKMNKJH( |r( JsJPXJL(MH( HoMH( OoNQ{JH(
PJXGPPJNIG( KMLtnL( MG( 2$*<( +PM5( oLM( SJZ( xoJ( JHKJ( n( oL( IGH( IJFMPKMLJNKG( XJNKPMEH( IM(
GPYMNEZMQRG(OMZ(KGIG(G(HJNKEIG(xoJ(KPMtMT`J(XGL(GH(LJHLGH(LJEGH(xoJ(GH(PJHKMNKJH<(&GKJW
HJ( xoJ5( oLM( SJZ( xoJ( GH( HEHKJLMH( NRG( JHKRG( ENKJYPMIGH5( MXGNKJXJL( FGP( SJZJH( JPPGH(
PJTMXEGNMIGH( XGL( M( FMHHMYJL( IJ( IMIGH( IJ( oL( HEHKJLM( FMPM( G( GoKPG5( Go5( FGP( JsJLFTG5(
IJLGPMH(NG(FPGXJHHG(xoJ(FGIJL(MKPMHMP(GoKPGH(FPGXJHHGH(HJYoENKJH<(
3GNHJxoJNKJLJNKJ5(XGL(M(ENKJYPMQRG(IM(OMHJ(65(MKoMTLJNKJ(JL(IJHJNSGTSELJNKG5(FPJSmW
HJ( ENKJYPMP(FGP( XGLFTJKG(G(IJFMPKMLJNKG(IM(FPGIoQRG5( XGLG( |r( OGE( PJOJPEIG5(tJL(XGLG(M(




Figura IV.21: Integrações SAP Fase 4 (Fonte: Relatório Bosch). 
"HKM(ENKJYPMQRG(SME(KPMZJP(LJT`GPEMH(HEYNEOEXMKESMH(NGH(FPGXJHHGH(ENKJPNGH(IM(GPYMNEZMQRG<(





















































JHFJXyOEXGH( PJTMKESMLJNKJ( w( FPGIoQRG5( XGLG( FGP( JsJLFTG5( N}LJPGH( IJ( TGKJ5( IMKM( IJ(
FPGIoQRG<( 3GL( M( ENKJYPMQRG( IJHKJ( IJFMPKMLJNKG( NG( 2$*5( JHKELMWHJ( xoJ( M( MFTEXMQRG(
aEN%JNo(IJEsJ(IJ(HJP(oKETEZMIM(FJTGH(YJHKGPJH(IJ(XTEJNKJ<(











• @;6=,.+$.!'#$:"e( =EHoMTEZMP( KGIG( G( KEFG( IJ( IJKMT`JH( PJTMXEGNMIGH( XGL(oLM(
JNXGLJNIM(J( HoMH( PJOJPmNXEMH( b)MKMH5( KEFG(IJ(FPGIoKG5(IJKMT`JH(IMH( PJOJPmNXEMH5(
N}LJPGH(IJ(FJIEIG(J(IJ(JNXGLJNIM5(JKX<c<(
(
&GKJWHJ( xoJ( KGIMH( MH( KPMNHMQ{JH( 2$*( ENEXEMIMH( FGP( @?7=2..( HRG( JsXToHESMH( IM( 1GHX`(
'JPLGKJXNGTGYEM( IJ( $SJEPG5( EHKG( n5( OGPML( IJHJNSGTSEIMH( FMPM( PJHFGNIJP( M( NJXJHHEIMIJH(
FMPKEXoTMPJH( IJHKM( JLFPJHM( J( FGP( EHHG( JL(LMEH( NJN`oLM( 1GHX`( n( FGHHySJT( MXJIJP( M( JTMH<(





XoPKGzLnIEG( FPMZG5( JHKJ( FPG|JKG( JPM( LMEH( MLtEXEGHG<( +( YPMNIJ( Gt|JKESG( JPM( PJHGTSJP( G(
FPGtTJLM( M( TGNYG( FPMZG5( Go( HJ|M5( MPPMN|MP( oLM( HGToQRG( IJOENEKESM( FMPM( MNMTEHMP( MH(
xoMNKEIMIJH( IJ( JNXGLJNIM( J( FPJSEHRG<( 3GNKoIG5( FGP( SMPEMIGH( LGKESGH5( XGLG( xoJHK{JH(
toPGXPrKEXMH(J( KELENYH5(NRG( OGE(FGHHySJT(FMHHMP(IEPJKMLJNKJ(w( HGToQRG(IJHJ|MIM5(LMH(MNKJH(
MPPMN|MP( oLM( HGToQRG( ENKJPLnIEM( xoJ5( FMPM( MTnL( IJ( PJHGTSJP( G( FPGtTJLM( NG( ELJIEMKG5(
FJPLEKEHHJ(PJNKMtETEZMP(GH(JHOGPQGH(MHHGXEMIGH(M(FPnWFPJFMPMQRG(IJ(oLM(ELFTJLJNKMQRG(2$*<(





























&GKJWHJ( xoJ( oLM( SJZ( xoJ( M( OJPPMLJNKM( 1a( KPMtMT`M( XGL( IMIGH5( MH( HGToQ{JH( FGP( JTM(
MFPJHJNKMIMH( NRG( XGPPJHFGNIJL( w( PJMTEIMIJ( IG(LGLJNKG5(LMH( HEL( w( PJMTEIMIJ( JsEHKJNKJ(
MxoMNIG(IM(JsKPMQRG(IGH(IMIGH(b#GIPEYoJH5(?[[9c<(
d( HJLJT`MNQM( IG( 2$*5( FMPM( MH( HoMH( OGPLoTMQ{JH5( JHKM( OJPPMLJNKM( oKETEZMIM( M( TENYoMYJL(
$1$*(bR&&@191"210'Y10")B/#'R$*/(101"/$2@#'E0+b1##+0c((
)J( MXGPIG( XGL( !o( J( !o( b?[[7c( J( KMLtnL( #GIPEYoJH( b?[[9c5( G( HEHKJLM( 2$*( 1a( n(
XGNHKEKoyIG(FGPe(
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FGIJ(NRG( HU( JsJXoKMP( MH( HoMH(d$106#( JL( OGPLM(IJ( PJTMKUPEG( Go( YPrOEXG( J5( MENIM5(
oHoOPoEP(IJ(KGIMH(MH(OJPPMLJNKMH(IG("sXJT(FYIT'R2%&6#10M5(XGLG(KMLtnL(FJPLEKEP(


























JNXGLJNIMH( ( =2!kc( J( GoKPG( xoJ( FPGXJIJ( w( MNrTEHJ( IJHKJH<( ,HKG( n5( G( OEX`JEPG( i#JFGPK(
JNXGLJNIMH((=2!k(HJPr(M(tMHJ(IJ(IMIGH(IM(MFTEXMQRG(J(G(HJYoNIG(OEX`JEPG(EPr(IJHMFMPJXJP(J(
IMP(M(SJZ(w(ENKJPOMXJ(xoJ(FJPLEKJ(M(MNrTEHJ(FGP(FMPKJ(IG(oKETEZMIGP(\(7Ko'2W[XwPKN<(
3GL(G(Gt|JKESG(IJ( OMXETEKMP( M( KGIGH(NySJEH( M( ELFTJLJNKMQRG(IG(FPG|JKG5( OGE(IJHJNSGTSEIG(
oL(FJxoJNG(IGXoLJNKG(\("HFJXEOEXMQRG(IJ(PJxoEHEKGH( bMNJsG(8c(\(GNIJ(HJ(FGIJ(MNMTEHMP(M(
TEYMQRG( JNKPJ( GH( OEX`JEPGH( IM( MFTEXMQRG<( +o( HJ|M5( MKPMSnH( IJHKJ( PJTMKUPEG( G( XGNHoTKGP(




















ENOGPLrKEXM(xoJ( SEHM(IMP( HoFGPKJ( w( JxoEFM( PJHFGNHrSJT( FJTM( YJHKRG(IJ( XTEJNKJH5( MKPMSnH(IG(
KPMKMLJNKG(IJ(IMIGH<(
$KPMSnH( IG( FJPyGIG( IJ( MSMTEMQRG( IM( MFTEXMQRG( J5( MENIM5( IGH( xoJHKEGNrPEGH( MFTEXMIGH( OGE(
FGHHySJT( FJPXJtJP( xoJ( MFJHMP( IM( MFTEXMQRG( KJP( HEIG( oLM(LMEH( SMTEM( FMPM( M( JLFPJHM5( JHKM(
HGToXEGNM(GH(FPGtTJLMH(MFJNMH(M(XoPKGzLnIEG(FPMZG<((
'GPNMWHJ5( MYGPM5( NJXJHHrPEG( MSMNQMP( XGL( M( ENKJYPMQRG( JL( 2$*5( XGNOGPLJ( JsFTEXMIG(
MNKJPEGPLJNKJ<(+PM5(JHKM(ENXToHRG(SEHM(FJPLEKEP(xoJ(M(ENKJPOMXJ(oKETEZMIM(HJ|M(2$*5(EHKG(n5(xoJ(
KGIGH( GH( 015+0/( HJ|ML( GKELEZMIGH( J( MNMTEHMIGH( SEM( 2$*<( )JHKM( OGPLM( NRG( HU( HJPr( FGHHySJT(
PJIoZEP( G( KJLFG( IJHFJNIEIG( NM( MNrTEHJ5( XGLG( KMLtnL( YMPMNKEP( M( ENKJEPM( OEMtETEIMIJ( IGH(
IMIGH5(oLM(SJZ(xoJ(JHKJH(NRG(FPJXEHML(IJ(KMNKG(LMNoHJMLJNKG<((




`r( oNH( MNGH( MKPrH5( J( oLM( SJZ( xoJ( GH( HEHKJLMH( IJ( ENOGPLMQRG( HRG( FMPKJ( ENKJYPMNKJ( IJ(
xoMTxoJP(GPYMNEZMQRG5(FJNHMWHJ(xoJ(OMZ(KGIG(G(HJNKEIG(MFPGSJEKMP(MG(LrsELG(JHKJH(PJXoPHGH(
XGL( G( Gt|JKESG( IJ( LJT`GPMP( FPGXJHHGH5( LnKGIGH( IJ( KPMtMT`MP( J5( XGNHJxoJNKJLJNKJ5( G(
HJPSEQG(FPJHKMIG(MG(XTEJNKJ<(3GLG(HJ(FGIJ(FJPXJtJP(XGL(G(IJHJNSGTSELJNKG(IJHKJ(FPG|JKG5(
MKPMSnH(IJ(oLM( OJPPMLJNKM( HELFTJH( J( MXJHHySJT( OGE( FGHHySJT(LJT`GPMP( oL(FPGXJHHG( ENKJPNG(
xoJ(XMoHMSM(LoEKGH(KPMNHKGPNGH(JNKPJ(IJFMPKMLJNKGH<(&JHKJ(LGLJNKG5(M(JxoEFM(IG(-+:;(|r(
XGNHJYoJ( OGPNJXJP( KGIMH( M( ENOGPLMQRG( NJXJHHrPEM( MGH( PJHFGNHrSJEH( IJ( FTMNJMLJNKG5( IJ(





































































































HJPRG( XGNHEIJPMIMH( IoMH( rPJMH( IM( TGYyHKEXMe( M( YJHKRG( IJ( XTEJNKJH( J( G( FTMNJMLJNKG( IM(
FPGIoQRG5( oLM( SJZ( xoJ( MLtMH( oHoOPoJL( IEPJKMLJNKJ( IGH( IMIGH( GtKEIGH( XGL( M( MNrTEHJ<(
&GKJWHJ(xoJ(M(MFTEXMQRG(SEHM(M(MNrTEHJ(IM(XGLFMPMQRG(IJ(xoMNKEIMIJH(IJ(JNXGLJNIM(OEsMIMH(
FJTGH(XTEJNKJH(XGL(MH(FPJSEH{JH(MNKJPEGPLJNKJ(OGPNJXEIMH(FJTGH(LJHLGH<(








































































HJPRG( XGNHEIJPMIMH( IoMH( rPJMH( IM( TGYyHKEXMe( M( YJHKRG( IJ( XTEJNKJH( J( G( FTMNJMLJNKG( IM(
FPGIoQRG5( oLM( SJZ( xoJ( MLtMH( oHoOPoJL( IEPJKMLJNKJ( IGH( IMIGH( GtKEIGH( XGL( M( MNrTEHJ<(
&GKJWHJ(xoJ(M(MFTEXMQRG(SEHM(M(MNrTEHJ(IM(XGLFMPMQRG(IJ(xoMNKEIMIJH(IJ(JNXGLJNIM(OEsMIMH(
FJTGH(XTEJNKJH(XGL(MH(FPJSEH{JH(MNKJPEGPLJNKJ(OGPNJXEIMH(FJTGH(LJHLGH<(

















































































HJPRG( XGNHEIJPMIMH( IoMH( rPJMH( IM( TGYyHKEXMe( M( YJHKRG( IJ( XTEJNKJH( J( G( FTMNJMLJNKG( IM(
FPGIoQRG5( oLM( SJZ( xoJ( MLtMH( oHoOPoJL( IEPJKMLJNKJ( IGH( IMIGH( GtKEIGH( XGL( M( MNrTEHJ<(
&GKJWHJ(xoJ(M(MFTEXMQRG(SEHM(M(MNrTEHJ(IM(XGLFMPMQRG(IJ(xoMNKEIMIJH(IJ(JNXGLJNIM(OEsMIMH(
FJTGH(XTEJNKJH(XGL(MH(FPJSEH{JH(MNKJPEGPLJNKJ(OGPNJXEIMH(FJTGH(LJHLGH<(






































































HJPRG( XGNHEIJPMIMH( IoMH( rPJMH( IM( TGYyHKEXMe( M( YJHKRG( IJ( XTEJNKJH( J( G( FTMNJMLJNKG( IM(
FPGIoQRG5( oLM( SJZ( xoJ( MLtMH( oHoOPoJL( IEPJKMLJNKJ( IGH( IMIGH( GtKEIGH( XGL( M( MNrTEHJ<(
&GKJWHJ(xoJ(M(MFTEXMQRG(SEHM(M(MNrTEHJ(IM(XGLFMPMQRG(IJ(xoMNKEIMIJH(IJ(JNXGLJNIM(OEsMIMH(
FJTGH(XTEJNKJH(XGL(MH(FPJSEH{JH(MNKJPEGPLJNKJ(OGPNJXEIMH(FJTGH(LJHLGH<(






















































































Figura A. 2: Resultados à questão “Os processos 
existentes são suficientes para as necessidades 
atuais da empresa?” 
'
Figura A.3: Resultados à questão “Sente 
dificuldade/impossibilidade em executar análises por 
carência de ferramentas adequadas?” 
'
Figura A.4: Resultados à questão “Existe a 
necessidade de ir ao detalhe em algumas 
situações, para as quais as ferramentas disponíveis 
se mostram insuficientes?” 
'
Figura A.5: Resultados à questão “Para melhor 
satisfazer o cliente, sente-se a necessidade de otimizar 
os processos existentes visando cada vez mais uma 
melhor aproximação à realidade” 
'
Figura A.6: Resultados à questão “O desvio entre 
quantidade de encomendas e previsões é algo 
critico para a empresa e por isso necessita de um 
controlo frequente?”'
'
Figura A.7: Resultados à questão “Atualmente é 






















































































































Figura A.8: Resultados à questão “O desenvolvimento de uma nova aplicação para a empresa que permita 







Figura A.9: Resultados à questão “Tem conhecimento do 
desenvolvimento de uma nova aplicação na empresa de 
apoio ao LOG1/LOG2?” 
 
Figura A.10: Resultados à questão “”Se sim, recebeu algum 
tipo de formação para trabalhar com a aplicação? 
 
Figura A.11: Resultados à questão “Acha que a aplicação era 
de facto necessária e foi uma mais-valia para a otimização 
dos processos?” 
 
Figura A.12: Resultados à questão “Acha que a equipa do 
LOG1 ganhou com o desenvolvimento desta aplicação?” 
 
Figura A.13: Resultados à questão “Pensa que é ainda 
necessário otimizar este processo, ou os resultados obtidos 
são realmente bons e possíveis de trabalhar?” 
 
Figura A.14: Resultados à questão “Considera que esta 










































































































































Figura A.15: Resultados à questão “os processos existentes 
são suficientes para as necessidades atuais da empresa?” 
'
Figura A.16: Resultados à questão “a comunicação entre as 
áreas LOG1/LOG2 é dificultada pela falta de clareza nos 
processos atuais?” 
'
Figura A.17: Resultados à questão “O desvio entre 
quantidades de encomenda e previsão é algo critico para a 
empresa e por isso necessita de um controlo frequente?” 
'
Figura A.18: Resultados à questão “Atualmente, é possível 
fazer-se esse controlo?” 
'
Figura A.19: Resultados à questão “O desenvolvimento de 
uma nova aplicação para a empresa que permita analisar as 
quantidades de encomenda e previsão e confrontá-las com 












































































































Figura A.20: Resultados à questão “Tem conhecimento do 
desenvolvimento de uma nova aplicação na empresa de 
apoio ao LOG1/LOG2?” 
 
Figura A.21: Resultados à questão “Acha que a equipa do 
LOG1 já possui meios suficientes para colaborar ativamente 
com o planeamento da produção?” 
 
Figura A.22: Resultados à questão “Acha que a aplicação era 
de facto necessária e foi uma mais-valia para a otimização 
dos processos?” 
 
Figura A.23: Resultados à questão “Pensa que é ainda 
necessário otimizar este processo ou os resultados obtidos 
são realmente bons e possíveis de trabalhar?” 
 
Figura A.24: Resultados à questão “Com esta aplicação a 
equipa do LOG1 é capaz de responder mais prontamente a 
questões momentâneas e que requerem uma 














































































































































IJ( IJKJPLENMIM( PJOJPmNXEM<( $G( XGNKPrPEG( IJ( KGIGH( GH( FPUsELGH( FMHHGH5( JHKJ( n( PJMTEZMIG(
MFJNMH(oLM(SJZ(FGP(LmH(bHJL(NJN`oL(KEFG(IJ(GtPEYMKGPEJIMIJc(J(G(HJo(Gt|JXKESG(FMHHM(FGP(























*MPM( KMT5( G( oKETEZMIGP( IJSJ( MtPEP( G( OEX`JEPG( IJNGLENMIG( 1,*( bb$=W
































)JFGEH(IJ( KGIGH(GH( XMLFGH( HJTJXXEGNMIGH5( XTEXMWHJ(JL(i*JHxoEHM(NM(3TMHHJ($XJHHGk(FMPM(
XGPPJP(M(KPMNHMXQRG(J(JsFGPKMWHJ(GH(IMIGH(FMPM(G(OEX`JEPG(MXELM(ENIEXMIG<((
b$=W!,-"#[7:#+.*-+:[;[[W-+:;[;[VW3TEJNKJH2GOEM(2GMPJH1)1,*<sTHc<(
































"HKMH(6(SMPEMNKJH( KmL5(FGP(tMHJ(G( OETKPG(MG(NySJT(IG(FTMNJMIGP(XGNOGPLJ(KMtJTM( HJYoENKJ<(































]oMNIG(GH(IMIGH( HoPYJL(NG(+$.!'#$:5(IJSJLGH(MIEXEGNMP(M( XGToNM(i)MKM(IJ( HMyIM(IJ(
LJPXMIGPEMk5(FGEH(n(JHKM(xoJ(SME(ENKJPJHHMP(FMPM(M(MNrTEHJ5(oLM(SJZ(xoJ(`r(XTEJNKJH(xoJ(KmL(
PGKM( NG( 2$*<( )JFGEH( JsFGPKMWHJ( GH( IMIGH( FMPM( oLM( OGT`M( JsXJT( J( IrWHJ( G( KPMKMLJNKG(
NJXJHHrPEG<(,HKG(n5(MFJNMH(ENKJPJHHML(A(XGToNMHe(&VZPPON5(3[MKNZ[X5()KoMO'7NK_K'\K'3[MKNZ[XJ'
1`[WMZ\[\K' 5KW\KWMK' \[' +N\KV( J(#[M[' \K' 6[b\[' \K' 3KNQ[\ONZ[' bNGKJWHJ( xoJ( KGIMH( MH(
TEN`MH(XGL(LGKESG(IJ(PJXoHM(bXGToNM(#3c(IJSJL(KMLtnL(HJP(JTELENMIMH<c(
(
(#JTMKESMLJNKJ( w( IMKM( IJ( HMyIM( IJ(LJPXMIGPEM( HU( ENKJPJHHM( XGNHEIJPMP( IMKMH( M( FMPKEP( IM(
HJLMNM( ;95( ENXToHESJ5( HJ( XGNHEIJPMPLGH( G( JsJLFTG( MNKJPEGP<( +o( HJ|M5( KGIMH( MH( IMKMH(
MNKJPEGPJH(M(JHKM(IJSJL(HJP(JTELENMIMH<((
$ENIM( NJHKM( HJLMNM5( GH( IMIGH( XGL( IMKM( IJ( HMyIM( IJ( LJPXMIGPEM( MNKJH( IJ( 6W!JEPM( IM(
HJLMNM(IJ(FPGIoQRG(bHJLMNM(;9c(IJSJL(HJP(MFMYMIGH5(oLM(SJZ(xoJ(JHKMH(JNXGLJNIMH(HRG(
FPGIoZEIMH(NM(HJLMNM(MNKJPEGP(M(JHKM<(
























$tPEP( G( 2$*( NM( KPMNHMQRG( @?73#..%#*-,2'( J( X`MLMP( M( SMPEMNKJ( IJNGLENMIM(
$NMTEHJ-+:;<("HKM(XGNHEIJPM( |r(KGIGH(GH(FTMNJMIGPJH(M(KJP(JL(XGNKM<(3GNHJxoJNKJLJNKJ5(
GH(IMIGH(HJPRG(JsFGPKMIGH(IJ(oLM(HU(SJZ<(







































• 3GTGXMP( MH( XGToNMH( FJTM( GPIJL( ENIEXMIM( MNKJPEGPLJNKJe(%MKJPEMT5( &JXJHHEIMIJH5(
2JLMNM<(
(
3GFEMP( GH( IMIGH( FMPM( G( OEX`JEPG( IJNGLENMIG( i"NXGLJNIMH=2!k5( NM( OGT`M( =2!<( $(
ENOGPLMQRG(IJSJ(HJP(MPLMZJNMIM(NMH(XGToNMH(PJHFJXKESMH<(
































































&JHKM( FrYENM( ENEXEMT( n( FGHHySJT( GtHJPSMPWHJ( MH( xoMNKEIMIJH( IJ( JNXGLJNIM( J( IJ(
FPJSEHRG(KGKMEH(FMPM(XMIM(YPoFG(IJ(FPGIoKGe(3MTIJEPM5("HxoJNKMIGPJH5(2GTMP(J(4JMK(*oLFH(
&JHKJ(LGLJNKG5( G( oKETEZMIGP( FGIJ( JHXGT`JP( xoMT( G( YPoFG( xoJ( IJHJ|M( MNMTEHMP( XGL(


























+o( HJ|M5( XGLG( HJ( FGIJ( SJP( NM( HJxomNXEM( IJ( OEYoPMH( MFPJHJNKMIM( MNKJPEGPLJNKJ5( G(
oKETEZMIGP( XTEXM( HGtPJ( M( XnToTM( IMH( XMTIJEPMH5( J( n( IEPJXEGNMIG( FMPM( oLM( NGSM( FrYENM( GNIJ(
XGNHJYoJ(MNMTEHMP(MH(PJHFJXKESMH(xoMNKEIMIJH(IEHKPEtoyIMH(FGP(KGIGH(GH(XTEJNKJH(IJ(XMTIJEPMH<(
)J( HJYoEIM5( HJTJXEGNM( G( XTEJNKJ( xoJ( FPJKJNIJ( MNMTEHMP( XGL(LMEGP( IJKMT`J( J(LMEH( oLM( SJZ(































$LtGH(GH( tGK{JH( KmL( XGLG(Gt|JXKESG( OMXETEKMP( M( NMSJYMQRG( JNKPJ( MH( FrYENMH<(+o( HJ|M5( G(





"HKJ( KUFEXG( HJPSJ( FMPM( MTJPKMP( FMPM( MTYoNH( FGHHySJEH( JPPGH( xoJ( FGHHML( HoPYEP( J5( MENIM5(
MTYoNH(XoEIMIGH(JHFJXyOEXGH(M(KJP(JL(XGNKM<(
(
• &RG( MTKJPMP( M( TGXMTEZMQRG( IJ( NJN`oL( OEX`JEPG( \( KGIGH( GH( OEX`JEPGH( IJSJLWHJ(
LMNKJP(NGH(TGXMEH(GPEYENMEH<(3MHG(XGNKPrPEG5(M(MFTEXMQRG(NRG(XGPPJ<(
• &RG( MFMYMP( NJN`oLM( TEN`MzXGToNM( JL( NJN`oL( IGH( KPmH( OEX`JEPG( IJHKM( MNrTEHJ<(
]oMNIG(HJ(FPJKJNIJ(JTELENM(IMIGH(IMH(XnToTMH(GFKMP(FGP(HotHKEKoEP(GH(XGNKJ}IGH(
IEPJKMLJNKJ(Go(JTELENMP(MFJNMH(GH(XGNKJ}IGH<(
• &G( XMHG( IJ( GH( IMIGH( MFMPJNKJLJNKJ( NRG( OMZJPJL( HJNKEIG5( SJPEOEXMP( NG( OEX`JEPG(





• 3MHG(HJ( OMQML(XGPPJQ{JH(NG( OEX`JEPG(i#JFGPK("NX<((=2!k5(FMPM(MKoMTEZMP(MH(*ESGK(
'MtTJ(OMZJP()MKM((#JOPJH`($TT<(
(











































$H( KPMNHMQ{JH( oHMIMH( HRG( MH( LJHLMH( xoJ( M( MNKJPEGP( MNrTEHJ( b+$.!'#$:( J(
@?73#..%#*-,2'c(J(GH(IMIGH(IJSJL(HJP(EYoMTLJNKJ(KPMKMIGH<(






































"HKJ( LMNoMT( IJ( JHFJXEOEXMQRG( IJ( PJxoEHEKGH( KJL( XGLG( Gt|JXKESG( MFGEMP5( JL( KJPLGH(
KnXNEXGH5(M(MFTEXMQRG(*#%(2JLMNMT(IJHJNSGTSEIM(NG(IJFMPKMLJNKG(-+:;<(





+7E&%)$B+m( )JKMT`MP( KGIGH( GH( PJxoEHEKGH( J( OoNXEGNMTEIMIJH( IM( MFTEXMQRG5( tJL( XGLG( M(
TEYMQRG(JNKPJ(KGIGH(GH(OEX`JEPGH(xoJ(M(XGLFTJKML<(
(









































































































































































































































































































































































































































$HHEL( XGNHEIJPMWHJ( MFJNMH( oLM( OGT`M( XGL( XMLFGH( xoJ( HRG( MKoMTEZMIGH( FJTG( oKETEZMIGP<(
"HKM(ENOGPLMQRG(n(FPGSJNEJNKJ(IG(2$*<(
(
)JFGEH( IJ( MFPJHJNKMIGH( KGIGH( GH( OEX`JEPGH( PJHKM( FJPXJtJP( M( TEYMQRG( JNKPJ( JTJH<( *MPM( KMT(
MFPJHJNKMWHJ(IJ(HJYoEIM(MTYoNH(YPrOEXGH(IJHXPEKESGH<(
(
(
(
'
